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the Worthington High Duty Engine. | approved features of the original construc- 
tion. 

The usual method of employing high 
of the high duty pumping engine, which the | grades of expansion is to use a heavy fly- 
firm of Henry R. Worthington, of New York, | wheel; in this case, of course, this could not 
have been for some time engaged in perfect- | be done without abandoning the distinguish- 


We are enabled in this issue to present | ing features of the engine. But by the plan 


engravings of this engine, which with a brief | that has been adopted, all difficulties have 





\lany of our readers have doubtless heard | 


ny. 


THE WORTHINGTON 


description will show the principle upon been removed, while every desirable feature 


Which it is constructed. of the engine has been retained. 
The attachment by which this has been 


accomplished consists 


he extensive use of the Worthington du- 
plex pumping engine for water works has 
made it so well known as to render detailed 
description of its general characteristics un- 
With this engine as formerly con- 
structed, expansion by means of compound- 


two 
small oscillating cylinders connected to an 


essentially of 


extension of the plunger rod of the engine, 
hecessary. preferably, as shown in the engravings, pages 


1 and 2, beyond the water end. These cylin- 


iny was carried as far as it could be prac-| ders and their connections are filled with 
tically, but while remarkably good duty was | water or other liquid. Compressed air from 
obtained there was room for increased a storage tank is admitted at a suitable press- 
economy if a higher grade of expansion could ure to maintain a constant load upon the 


be ¢ mployed. 


en 


pistons of these small cylinders, through the 
medium of the interposed water or other 
These pistons act in such a way 


The object of the inventions 
died in the present construction is to 
provide means for obtaining any degree of liquid. 
(which will be readily understood from an 


inspection of the engravings), with respect to 


expansion up to the highest possible economic 
limit, and at the same time preserve all the 











the motion of the engine, as to resist its ad- 
vance at the commencement of the stroke, 
and assist it at the end; the air, meanwhile, 
exerting a practically unvarying pressure at 
all points in the stroke. 

The two cylinders act in concert, and, be- 
ing placed directly opposite each other, re- 
lieve the crosshead to which they are attached 


ui 





Hicu Duty ENGINE. 


of any sliding frictional resistance, and the 
By thus alter- 
nately taking up and exerting power through 


engine of any lateral strain. 


the difference in the angle at which their force 
is applied with respect to the line of motion 
of the plunger-rod, these two cylinders, in 
effect, perform the functions of a fly-wheel, 
but with the important mechanical difference 
that they utilize the constant pressure 
of compressed air instead of the energy of 
momentum. Their action is readily con- 
trolled, and their power can not only be 
exactly proportioned to the work to be over- 
come, but is entirely unaffected by the speed 
of the engine. 
sion can be obtained in the same engine, 
whether running at a piston speed of ten feet 


The same amount of expan- 
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This latter feature is 
one of great importance, affecting, as it does, 
the 


when applied on any service where the de- 


per minute or at 150. 


so favorably economy of the engine 


mand is irregular or intermittent. In such 
cases, the speed can be reduced or increased 
to suit the requirements, without the neces- 
sity of .changing the point of cut-off. 
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The work of the compensating cylinders 
can, at the will of the attendant, be thrown 
on or off the engine instantaneously. Should 
they or the cut-off mechanism become in any 
way disarranged, or require overhauling or 
repairs, they can be quickly disconnected 
from the engine, which can then be run as 
economically and satisfactorily as though 
originally constructed without them. 

When the air pressure in the tank is once 
established it does not diminish, except only 
to the limited amount due to the absorption 
of the air by the liquid in the cylinders ; this 
Attached 
to the engine, and driven by it, is a small air 


is found to be hardly appreciable. 


compressor which fills the tank and serves to 
replenish it. 
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Where the economic results are de- 


sired the expanding as well as the high-pressure 


most 


cylinders on the engine are provided with 
cut-off valves. These consist of semi-rotat- 
ing plug-valves placed in the admission ports 
of the cylinders, and operated by means of the 
direct connections illustrated in the engrav- 
ings. As will be seen, their action is secured 
without the use of any eccentrics, gears, or 
When the point of cut-off has been 
once fixed, it need never be altered. 


cams. 

Several improvements in the 
general construction of these engines, some 
of which are not shown in the engraving on 


important 


our first page, have been made. One of them, 
which may be seen in the sectional cut on 
page 2, is an arrangement for packing the 
rod, and the substitution of a single rod for 
the two rods formerly used to connect the 
With the single rod the friction of 
As will 


pistons, 
the stuffing-boxes is done away with. 
be seen, the rod is encircled by a long sleeve, 
made to accurately fit it. ‘The ends of this 
sleeve enter packing recesses of usual con- 
struction ; but fitting loosely in these recesses, 
the rod is free to move in any direction to 
compensate for lack of alignment from wear, 
or any other cause. ‘The glands or followers 
fit this sleeve, and the latter, instead of the 
rod, is packed. By this means it is plain that, 
however hard the packing may bescrewed up, 
no friction is brought upon the rod, which 
moves substantially frictionless through the 
sleeve. 

Another improvement consists in taking 
the valve motion from the crosshead of the 





small compensation cylinders, instead of from 
the crosshead between the steam cylinders, as 
represented in the engraving on page 1. By 
this construction, should an accident happen, 
such as the breaking of a piston-rod, the 
engines will be brought to an immediate stop ; 
the load of the plunger is interposed between 
the steam cylinders and the necessary motion 
to move the valves, and, of course, the com- 
pensating cylinders alone cannot overcome 
this load. 

Tests of an engine of this type developing 
only 100 horse-power are said to have shown 
a duty of considerably over 100,000,000 foot- 
pounds per 100 lbs. of coal, with boilers 
having an evaporative efficiency of ten to one. 

As showing the enormous effect of the com- 
pensating cylinders in equalizing the work, 
it may be mentioned that in one of these en- 
gines at present under construction for pipe 
line work, the cylinders being 41’ and 82’ 
diameter, respectively, it is calculated that at 
for 
feet per 


the slow speed found necessary such 
work, viz., a piston speed of 65 
minute, the high duty attachment, weighing 
3,500 pounds, will develop energy equal to 
that of a fly-wheel 40 feet in diameter and 


weighing 400,000 pounds. 





| 

The high duty attachment is not only ap- 
plicable to new engines, but may be applied 
to any Worthington engine previously made. 
It is said that during the necessary alterations 
the engine need not be out of use more than 
one day, no alteration of other parts or sur- 
The 
change it is estimated, would result in in- 


roundings being, as a rule, required. 


creasing the duty by not less than 60 per 
cent., representing a saving in fuel equal to 
about 37 per cent. 

The simplicity of the means employed, 
together with the remarkable results obtained, 
will call unusual attention to these engines. 
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Screw Cutting Dies. 


By Joun J. GRANT. 


There is probably no one tool in the shop 
about which the average machinist (and I 
might include a fair sprinkling of tool- 
makers) knows so little as screw cutting dies, 
be they either for hand or power use. 

Every year sees this branch of the tool 
business concentrated in the hands of those 
who make a specialty of taps and dies. 

But as there are, and always will be, odd 
sizes and shapes of threads, as well as repairs 
to make, which can be done in the shop 
cheaper than by sending to the makers of 
such tools, it is necessary to know how to do 
this branch of tool making and do it well. 
Poor dies are a nuisance, and an incentive to 
profanity, as anyone knows who has had a 


| tussle with them. | 


: —r 
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ror 


SEcTION OF WoRTHINGTON HicH Dury ENGINE. 


Dies are known as the jam plate, the solid, 

| and the open dies respectively. 

Jam dies are going out of use for regular 
work, even in small job shops, the new solid 
dies taking their place; they are, however, 
useful to dress over an old thread without re- 

ducing the size, and will always find a place 
The 
better adapted for new work, either in a small 
The die 


fitted with this style of die, as well as some 


in the shop equipment. solid die is 


or a large shop. modern stock is 
bolt cutters. 

This die has an advantage over any other, 
even the open die, as it is always ready to cut 
a bolt to size without the adjusting necessary 
in that style. The open die is the correct 
thing to use for manufacturing bolts in large 
quantities, instant release after the bolt is 
cut allowing it to be withdrawn quickly or 
without reversing the machine and running 
back over the thread. Each and all of them 
have their place, and it is well to know how 
What are called 


solid dies are not necessarily made from a 


to make all kinds properly. 


solid block, but may have inserted cutters 
held rigidly in place, the block or head being 
made of cast or wrought-iron. 

One of the greatest drawbacks to the use of 





the screw cutting die for accurate work, 
such as the leading screw for screw cutting 
engine lathes and other fine work, is the im- 
possibility of cutting a perfectly pitched 
screw. Various arrangements have been tried 
to overcome this difficulty, but with only 
partial success. 

The pitch of a screw cut with adie isin nearly 
every case finer, or has a greater number of 
threads per inch than the die is calculated to 
cut, not greater than the actual pitch of the die 
or fewer threads as is generally supposed. 
There are, however, cases where the thread is 
coarser than the die is calculated to cut ; this is 
an exception and not the rule. The causes of 
variation in pitch are sonumerous and of so 
many combinations that it is difficult to describe 
them in a short article. Among them may be 


mentioned, cutting the 


dies with imperfect 
hobs; chasers or cutters 
fitting badly in their 


seats; expansion or con- 
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die in the revolving die-head, and one that is 
in aperfect line with the spindle in a stationary 
head. Hobs of perfect pitch should be used 
these can be bought of the makers of such 
tools better than they can possibly be mad 
in the shop, for the reason that thousands o/ 
dollars have been spent to perfect the lead 
ing screws of the tap threading machines 
and the pitch is more likely to be correct 
than when made in the average shop, as nin 
screw cutting lathes out of ten have imper 
fect leading screws. 

Don’t crowd the hob too hard; it is bette: 
to go over the die often, and finish with on 
To obtain absolut: 
accuracy in angle of thread a hob should b 
used exactly the size of taps used to cut th 
nuts to be used on the bolts, or, in othe: 
words, if the die be for 1’’ bolt use a 
hob exactly 1’ diameter, but wit! 
such hobs there can be no clearance: 
on the dies except the slight clea 
ance due to the springing of th 


or two very fine chips. 





traction in hardening; 





chasers away from the cut. To ob 





little 
clearance on the cutting 


too much or too 


portion of the chasers, 





tain clearance a hob either smalle: 
or larger than the size of bolt may 
be used; in one case it is necessary 











and when all these to cut away the back of the chaser 
troubles (as is frequently to the center line, and in the othe: 
the case) are combined the front of chasers must be cu; 
in one set of dies, the ¢ 5 away. The hob should not be ove 
result is plain. ‘There gs Small on 1” sizes and may vary 
are workmen who will proportionally in other diameters. 

insist that the varia- The next operation is making th: 


tion in pitch is caused 


by the stretching of 


cutting portion. This is where more 


fail in making a good die than in 












C 


See Page 1. 


the stock during the operation of cutting. 
This is erroneous, with the exception of the 
old-fashioned jam plate, and with that in 
such a small degree that it would be imper- 
ceptible in measuring with a common steel 
scale. I have tested this matter thoroughly 
by cutting the stock in lengths and fitting 
them to a 12" vernier caliper; on measuring 
them, after being cut and cooled to the same 
temperature as they were on the previous 
measurement, I found them of exactly the 
same length as they were before the thread 
was cut; this was invariably the case, and 
anyone that is skeptical can try it for him- 
self at a trifling expense. 

In making dies, having inserted cutters, 
all of the 
chasers or cutters of even length; they should 
In either 
solid or open dies a hob should be used hav- 


care should be taken to have 


also fit the slots or seats properly. 


ing the front end for a length of from 4’ to 
1’ more than the threaded portion left plain 
and of a diameter slightly less than the bot- 
tom of the thread. 

A bushing fitting this end is placed either in 
the spindle, if a revolving die-head, or at the 
rear of the die-head, if it is a stationary one; 


the object of this is to insure a perfect running | 





any other point. The bolt cutting 
machines of late years have received 
a good deal of attention and study, 
therefore the 


modern machine is 








the 
A chase 


presumably rightly constructed in 
matter of sizes of stock for dies. 
to cut a 1” bolt should not 


than 1’ through, and should not have Jess 


measure less 


than four full threads, as these act as 
leaders and determine in a great measure 
the accuracy of the pitch. The cutting 


portion should be reamed with a taper reamer ; 
this may be done either before or after hob 
bing, and in no case in a new die should it be 
larger on the front than the diameter of the 
bolt. 
short bevel or rounded at the end. 


The extreme front may be filed a very 
This will 
remove any irregularity in the size of iron. 

Too long a cutting surface and too short a 
leader on the die will be sure to cut a screw 
of too fine a pitch, because the dies having 
to draw the bolt into themselves, and also th¢ 
vise or carriage, the front of the thread is 
being pared or re-cut by the sides of th: 
chasers. 

This and the shrinkage of hob and chasers 
is the general cause of shortness of pitch 
The clearance on the cutting portion of the 
chasers should be very slight; if it be too 
rank it will cause the bolt to chatter on enter 
ing, and is more apt to break off at the ex 
treme cutting point. 
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There must be judgment used in this part 
of the die making, and if they are to be used 
on any particular kind of stock, by altering 
the shape and watching the effect the best 
form of cutting edge for the different kinds of 
stocks may be obtained. In every case that 
has come under my notice where the pitch of 
the screw is coarser than is wanted or ex- 
pected, the cause is found to be one of two 
things; either the dies or chasers have ex- 
panded in hardening or cracked between the 
teeth. 

It is not necessary for each of the four 
chasers to expand, as one will be sufficient, 
the other three following in the wake. 

[ have in my mind a case of a party who 
was troubled by the threads being coarser 

in about 18”; as this is only about three and 
half thousandths in one inch, it is very easy to 
see that two or three fire cracks between the 
teeth in connection with a slight expansion 
would be sufficient to cause that amount of vari- 
ation ; the probability is that the dies were of a 
very good form to cut the thread without 
paring, and, therefore, cut a thread the same 
talked 


with several men who use dies extensively in 


pitch as the dies measured. I have 
bolt cutting, and wherever I found a man 
who had looked into the matter he was of the 
same opinion as myself; I should, however, 
like to hear from other men having experi- 
ence in this line, and get their views on the 
subject. 


ape 


The manufacturer who hopes to hold his 
own in the fierce competition which charac- 
terizes modern industry, must of necessity 
keep a sharp lookout for valuable improve- 
ments in machinery, and must introduce 
them promptly when they are presented. 
The movement of the industries is always 
forward. Thousands of ingenious minds are 
continually studying out methods for making 
processes easier and more economical. Every 
month some kind of a device for bettering 
the way of doing a thing, or for saving a 
little labor, is patented. 
who simply ignores these things and runs 
along heedlessly in the old way, with the old 
devices, will be left behind and beaten as 


The manufacturer 


surely as the earth rolls around the sun. A 
mill built and filled with machinery twenty 
years ago, and left unimproved, could not 
begin to compete with a modern mill contain- 
ing all the new mechanical improvements. 
And the way to keep a mill property from 
deteriorating is to add in every important im- 
provement as soon as it is put upon the 
market. 
a single exception, are the mills that do this 


The most successful mills, without 


very thing ; and they succeed because they do 
it. Teatile Record, 
———_egpe—__——_ 


An Equalizing Dog. 





By A. B. Lanpis. 


I send you herewith drawings of an equal- 





izing dog, 


which is simple and easy to make. 
The advantage of an equalizing dog, or equal- 
izing carrier-plate (as is frequently used), is 
no doubt well known, and is the avoiding of 
side thrusts on the center, through carrying 
the work, which causes the work to run out 
of truth. 
ble, and especially so on a grinding machine ; 


In all cases, this feature is desira- 
in fact, it is important. The dog illustrated 
will bear out its name. 

In the drawing, Fig. 1 represents the dog 
in use; Fig. 2, an end view of the same. 
The ring A has three set-screws, two of which 
are used to adjust the ring nearly central with 
the work for a certain size, and one to fasten 
to the work so that only one screw is op- 
erated to use the dog on a certain size of shaft 
D is 
an equalizing bar, which pivots on ring A, 


when a number are done at one time. 
with screw # FH, with lugs e e, which bear 
against pins D D of the face-plate C. A hole 
in the center of this bar allows the center to 
pass through to the center of the shaft d, with 
sufficient room to allow a vibrating movement 
of the bar PB. 


2 


Fig. 3 


Its action, no doubt, is clear. 
is a smaller ring with bosses to go 
uto same equalizing bar, which takes fo¥ its 
shaft the held by the 
large ring, therefore giving a range from a 


largest size smallest 


large to a quite small shaft. The equalizing 
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bar can be made, if preferable, with a large 
hole through it, so as to allow the shaft to 
pass through it instead of the center, with 
sufficient room for vibrating, 
would be a ring with the pivot lugs on one 
The ad- 
vantage in this would be that not so longa 


in which case it 
side, and the lugs ¢ e on the other. 
center is necessary as in the one shown. 

Figs. 4 and 5 represent another form of the 


dog, which I made for special work on a 


DIE 


AO) 
Lal 












Vrig.? 
EQuaLiziIna Doa. 


grinding machine where the work is turned 
toa size, and where the projections, as in the 
somewhat 
the 
G is a collar, which is re- 


former 
This 
makes a neat job. 


dog, are objectionable. 


does away with projections and 


cessed to fit the work. Two screws, like 0, 
hold it to the 
C Cset on to one side of it, which engage 
with pins D D. 


pivot for this ring, by which it will be seen it 


work. Aring #’, has arms 


Two screws aa@ form the 


can readily equalize. 
A number of collars like G can be made for 
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Halladay’s Automatic Band-Saw 
Sharpener. 


With the general use into which the band- 
saw has come, methods of accurately sharpen- 
The 
represents in one of the sizes a machine for 
this purpose. 





ing the teeth are important. engraving 


The saw to be sharpened is carried on two 
horizontally-placed pulleys, only one of which 
is shown. These pulleys are readily adjust- 
able for different lengths of saws. The driy- 
ing shaft, at the back of the machine, con- 
nects by a belt to the arbor on which the 
emery wheel is mounted. The driving shaft 
also carries a worm wheel, which operates the 
feed shaft. 


tric ; on this eccentric the lever rests which 


Upon the feed shaft is an eccen- 


wheel as the 


teeth of the saw are moved into place for 


raises and lowers the emery 
sharpening. 

The feed finger is attached to a perpendicu- 
lar lever; this lever is pivoted at its lower 
end, and receives motion from a crank on the 
of the feed shaft. 
tween the crank and lever is by means of a 


end The connection be- 


block in a groove in the lever. Any required 
adjustment for pitch of teeth can be made. 
Any variation in the ‘‘ hook” of teeth can also 
be made. 

The saw is stationary during half the revo- 
lution of the feed shaft, and during that time 
the wheel grinds the face of a tooth. While 
the saw is being moved forward, the emery 
wheel slowly rises, grinding the back of the 
next tooth. The frame-work which carries the 
saw is adjustable to various widths of saws 
by means of the hand-wheel and screw seen 
at the right front corner of the frame. ‘The 
gearing of the machine is such that, with the 
driving shaft running at 1,200 revolutions a 
minute, the emery wheel makes 3,300 revo- 
a minute and feeds 100 teeth 


lutions per 








ADJUSTABLE 


different sizes of special work (which is the | 
way I use it), therefore only requiring one | 
ring /’ and its screw @ a, by which it can be 
With 
a hope that it may be of benefit to some 


readily changed from one to the other. 


readers, I cheerfully contribute it to your 


columns for their benefit. 
a oe 

The left-handed man is one of the shop 

The 

lies in the fact that he can work to advantage 


treasures. value of a left-handed man 











Diz PLATE. 


minute, the average capacity of the machine. 
These machines are designed for sharpen- 
We 

*; in thick- 


ing fine as well as coarse saws. are 
informed that emery wheels only 
ness may be used. 

The MN. xX. 


New York, are agents for their sale. 


Supply Company, 50 John St., 


oom - < = 
Adjustable Die Plate for Bolts, 


We herewith illustrate the Barnes adjust- 
able die plate for bolts, as manufac 
tured by Forbes & Curtis, Bridge- 

With this plate, it is 

claimed, a clean, smooth thread can 

bolt with little labor. 
bits adjustable, 


port, Conn. 


be cut on a 
The 
giving any desired fit to the nut, 


dies or are 
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AUTOMATIC 


in many places where a right-handed man 

would be at fault, and a good natured left- 

handed man is always sure of being profit- 
ably employed upon any job. 
oe = 

A New York 

percentage of their earnings, which will be 


firm has set aside a certain 
divided among their employes according to 
the amount of pay received during the year, 


virtually making each employe a partner. 








Banp-Saw SHARPENER. 
is avoided by a simple self-centering adjust- 


able guide, which can be removed in a 
moment, if the thread is to run close up to 
the bolt. This guide is adjust- 
able by simply turning it the 


dogs close on the rod, and it there remains 


head of a 
until steel 
without any screwing up of set screws or 
kind. The 
interchangeable, and can be sharpened by 
The entire outfit 


tightening of any bits are all 


grinding on their face. 


| passed ; 


- 
3 
taps and dies 


is put up in a box, which is 
well finished and convenient. 


A Practical Test to Operate a Distant 
Signal by a Wire Run Through a Pipe 
Filled with Oil. 


A PAPER READ BEFORE THE ENGINEERS’ CLUB, 
OF PHILADELPHIA. 


By Wn. H. Decuanrt. 


During last September a distant signal was 
required to protect a new crossing over the 
Little Schuylkill branch of the Philadelphia 
and Reading Railroad, between East Mahanoy 
Junction and Tamanend. The distance from 
the operating office to the semaphore signal 
post is 1,100 feet, and is part way along a 
4 and a 6 degree curve. 

Instead of leading the wire through a long 
wooden box, supported on small pulleys, as 
is usually done, above the surface of the 
ground, it was decided to try the experiment 
of running the wire through a pipe filled 
with oil, buried below the surface of the 
ground. A trench, averaging 15 inches in 
depth, was dug along a carefully laid-out line ; 
stakes 8 feet apart were driven along the bot- 
tom of this trench, so that their tops should 
come to a uniform grade line, which in this 
case was about 66 feet per mile; upon the 
tops of these stakes the }-inch galvanized iron 
pipe was fastened, so as to hold it in as true 
& position as possible. 

A No. 
each piece of pipe as they were screwed 
together, so that it might be used to draw the 
signal wire through the pipe line after it was 
all laid. 


amined and cleaned ; a number had to be re- 


15 iron wire was strung through 


The pipes were all carefully ex- 


jected on account of lumps of iron or galvan- 
izing material obstructing the bore of the pipe. 
After the pipe was laid, the ,,-inch iron signal 
wire was stretched out with block and tackle 
to straighten it and take out all short kinks, 
and was then pulled through into its proper 
position in the pipe, by the smaller wire that 
had been strung through during the laying of 
the pipe; a small 


brass stufling-box was 


screwed to each end of the pipe, through 


which the ends of the leading wire were 


the 
The ends of the pipe being 


these stuffing- boxes prevent 
escape of the oil. 
thus closed up, it was filled with common car 
lubricating oil, mixed with about one-quarter 
part of refined coal oil to keep it from thick- 
ening in cold weather; the filling was done 
through a short upright branch pipe attached 
at the highest end of the pipe. 

The lever, by which the distant signal is oper- 
ated at the signal office, by the same movement 
turns four signal boards on the tower, and dur- 
ing the summer the usual counterbalance on the 
semaphore signal post, adjusted to exert its 
least weight, would operate the arm on the 
signal post and revolve the signal boards on 
the tower; during the colder weather the 
lubrication is possibly slightly stiffened, so 
that this same counterbalance barely turns 
the signal boards in the tower and must have 
slight assistance. 


| "The experiment has proved very successful 


and the trouble of a crooked thread| thus far in the severe weather of this winter, 


and has required no atten- 
tion since being placed in 
position. 

The apparent advantages 
of this plan are: 

1. A very permanent and 
lasting arrangement. 

2. Freedom from  dis- 
turbance or accident to the 
signal wire. 

3. Entire freedom from 
the difficulties caused by 
expansion, if the pipe is 
laid below the frost line, 
and subject to but slight changes caused by 


change of temperature if laid only one foot 
under ground. 

4. Obviating the necessity to provide angle 
fixtures to change the direction of the wire 
around curves. 

The difference in cost of materials per 100 
feet is but a trifle, being $5.38 for the pipe 
plan and $5.42 for the wooden box plan. 
The difference in labor would depend upon 
the character of the ground, but in most cases 
it would be nearly the same. 














AMERICAN MACHINIST 





Learning to Draw. 
3y JAMES F'. Hopart. 
THIRD PAPER, 


In the text book before alluded to, and 
which we call the ‘‘instructor” of our home 
drawing school—we find a number of prob- 
lems which are of great importance to the 
student. 

We must become familiar with bisecting 
lines and angles, erecting perpendiculars, 
constructing figures, having given points or 
lines; and, above all, with the methods of 
erecting perpendiculars from or to given 
points or lines, 

Two methods of erecting a perpendicular 
are worthy of special notice, and they will be 
found of value in every-day shop practice, as 
well as for use on the drafting board. 

We cannot find space to refer to all the 
problems that will arise; they can be found 
in any good work on geometry. Erecting 
perpendiculars, however, will be made an ex- 
ception for the purpose of illustrating its 
application in running lines of shafting and 
other work in mill or shop. 

In the engraving, erecting perpendiculars 
bcisa line from which we wish to erect a 
perpendicular at a. In shop idiom the word 
square is used for perpendicular, therefore, 
if we say draw a line from a toward d, and 
have this line square with line 4c, we shall 
have said the same as to say at @, erect a line 
perpendicular to 0 ¢. 

Open the compasses to any convenient dis- 
tance and make the ares } and c¢, which will 
Now 
open the compasses a little more and make 
marks at d. Now if aline be drawn from a 
The 


chance of error will be lessened if other arcs 


be at the same distance from point a. 


to d@ it will be the perpendicular sought. 


are made at 7, and the rule laid on d and7 
when drawing a d. 

When a line is desired from g to e J, it is 
only necessary to set one leg of the com- 
passes at g, describe the arc e z f with the 
other leg; then with e and / as centers, locate 
the point A. 
will be perpendicular to e /. 

Sometimes the perpendicular 
erected near or at the end of the given line. 


If the line g / be produced it 


must be 
In this case we take q for a center and draw 
the arc 7 st. Now, with the same radius, lay 
off 7 s with 7 as a center; with ¢ and s as cen- 
ters cut the arcs at “, which point is perpen- 
dicular to line g 7, and g « may be produced 
through these points. 

As a practical example of the value of this 
method in the mill we will illustrate its ap- 
plication in a certain case from individual 
practice. 

The main shaft in a certain mill was driven 
by two water wheels by means of bevel gears. 
A steam engine supplemented the wheels 
during low water, when one water wheel gear 
would be driven back, and the engine at- 
tached by driving into mesh, a gear on the 
engine shaft. 
the shaft 
placed ‘‘ out of square ” about 1} inches in 10 


By some mistake engine was 


feet, and could not be moved. It caused the 
and 


arrangements were made to place a universal 


connecting gears to wear very much, 
joint in the shaft from the engine. 

Measurements were made; the shafts cut to 
length; the universal coupling fitted in the 
shop, and every preparation made to ensure a 
fit all round. 

Upon arriving at the wheel pit the position 
of the shafting was much like j *& and o 2, 
There was no means of locating the point p 
except by the use of a few brains. 

A trammel was improvised by driving two 
The center of shaft j 
and *& was located on the under side of the 


awls through a lath. 


floor overhead by means of the plumb line. 
Shaft o w was located in the same way, then 
the perpendicular x j was erected by the 


method described, using the lath and awls in | 


the place of compasses. 

The distance 2 0 was laid off at j p, and the 
line o p produced and marked on the ceiling, 
to be used as a permanent guide in complete- 
ing the job. 

The value of these little problems in geo- 
metrical drawing is apparent from this ex- 
ample, and after once becoming acquainted 


with them they prove so useful in the shop 
that we should not know how to dispense 
with their use. 

The second method given above might 
have been used in this case by prolonging the 
line 7 #, and then using point 0 as we did 
point g. 

It matters not when a point is gained, and 
if we can help our shop practice by drawing 
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ERECTING PERPENDICULARS. 











room kinks, then we are getting a double 
benefit from them. 

The simple act of laying out an octagon is 
very simple when studied up on a drawing 
board, but many good mechanics work half 
an hour over the job when it is to be done on 
the end of a piece of iron, and then they end 
by using a method which ‘‘ comes pretty near 
i?” 
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Pattern-making, 


By F. W. Barrows. 


EIGHTH PAPER. 


PROPELLER WHEELS. 


(LAST PAPER. ) 


as it has been in now for a week or more, 
perhaps it is already stuck fast. Well, get it 
out some way, and don’t forget it next time. 

While the first joint is drying we will lay 
out another course, getting the dimensions 
necessary fram Fig. 8; always laying out the 
course on bottom side. 

After the first joint has dried we will put 
on the third course the same way the second 
was done. It is a good plan to start by 
this keeps your work up level and gives a 
good chance for the handscrews. 








Fig. 19 





PROPELLER WHEELS. 


putting on one course at a time, and remem- 
bering when we get above the center to take 
the radius for line / m, the size of hub from 
between courses 7 and 6 for seventh 
course, instead of on line between 7 and 8, as 
was the rule below the center. 


line 


It will be seen 
by Figs. 14 and 15 that it requires two short 





courses above what is necessary for the length 
| of hub; 15 shows the width of these courses 
so plainly that I don’t think it is necessary to 


Don’t forget to pull out the plug; although, | 


fastening the first course to a pair of trestles, | 


When it} 
gets up too high, shift it to the floor, always 


ay anything further about them except that 
they are to be glued down on a radial line, the 
position of which is governed by the width 
of courses at the end of blade. 

It is well to try the wheel three or four 
times when gluing up to see that the courses 
or joints are kept parallel with the first 
course laid down. If you allow them to run 
out of parallel lines your wheels will be 
| crooked. 
| The job as it now stands will look like 14 
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and hollows, because it won’t look nice, to 
say the least. 

After shaping the wheel to the desired o 
line, which may require the addition of m«: 
courses at top or bottom, as shown by t 
different outlines on Fig. 18; a piece is fitted 
across the blade as shown by Fig. 17 at a, and 
fastened on with screws. As this piece is 
tended to keep the blade straight while being 


|moulded it should be fitted very closely ani] 


and 15, with the courses marked 2 and y left | 


off. 
Now let us see what the result would be in 
| case we had used the modification of a straight 
pitch as shown by lines 7 & and / oa, Fig. 8. 
| We will lay out the first course, using these 
lines. Lay off the hub as before; lay on the 
| templet and draw the radial line 4 7, Fig. 16. 
| Measure with a pair of dividers on line 
bottom of first course, the distance between 
Jine g / and line 7 *; set this off on line gh, 
Fig. 16, towards g; then draw a straight line 
'from end of course at 7 to the point just 
|marked on g f. Again, take the distance 
| between 7k and Jo. Set this off towards g 
from the last point found of this line. Now 
/you should have a templet, the outline of 
which at face of bucket should start with a 
curve suitable for fillet, and from this should 
run toa straight line like Fig. 19. This is 
used to lay out that part of the course between 
the straight line at 7, Fig. 16, and the fillet at 
J, and is placed so that it touches the straight 
line ¢ and runs through the point 0. This 
point is located by the distance of curved line 


elsjo 


Beam Ca.LipErs. 


| 

















| 0, Fig. 8, from the straight pitch line g h, 
measured on the bottom line of the course 
you may be working. 
first course like Fig. 16. 
| the face of courses gradually approaches the 


This will give us a 
From this shape 


true radial line, until the center of wheel or 
hub is reached. Here and here only the face 
| of bucket lies in a radial line. 
the center the variation on line g /, Fig. 16, 


After passing 


should be set off towards h. 
On Fig. 18 the face of first course is shown 
by broken line a, and the face of eleventh 


[ I — PA 
r b 





Vig, 15 





~ course by similar line 2. 


) atgh. 'The shape produced also 

h } in offers less resistance and is cal- 

NS hoy culated to increase the backing 
| qualities. 

: Now get out your adze and 

| chop off the face of wheel. If 

— té you are as poora hand with an 

Fiy. 16 adze as I am, you will need to be 


as shown by lines on Fig. 14. Then finish up 
with plane and spokeshave, being careful to 


work just down to the lines formed by face of 








well fastened. 
Now turn over and chop off the back to 


| the right shape, after which the pattern wil! 


look like 


1 hy Then, 
‘“sharpen” the edge all round, your patt 


Fig. if you will 
is ready for sand-paper and varnish. 

For an increase pitch but little further « 
planation is required. In the drawing, «r 


| drawings, for it is better to make as man) 


drawings as you have sections, and on ea 
drawing, place a line indicating some definit, 
straight pitch; the same pitch for all s 
tions and all crossing the same center. ‘‘T) 
pitch line together with the radial line ma 
by templet, Fig. 9, is the starting point fr 
which each course is laid out. 

Your drawings will have the general ap- 
pearance of Fig. 20, in which 7 p 8 represe1 
the increase pitch line, and ¢ p f the straig 
pitch. 

All courses must be laid out from a radia 
line, and this radial line must always pass 
through some point on line ef. This poi 
must also be the point where the line « 
crosses the surface of the course you are la) 
ing out; then by measuring on the botto 
line of course frome f to rp 8, the desir 
It will be found 
necessary to change the bevel of line showing 


r 


pitch may be laid out. 


pitch at circumference, and of course th. 
width of course will vary with this line. Ii 
the “position of sections is located on tem- 
it will be easy to transfer them to 
courses. , 


plets 
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Beam Calipers. 


The tool illustrated in connection with this 
item was made by Matt Donovan, Brooklyn, 
N. Y. As will be seen the tool consists 
the legs of an ordinary pair of calipers, each 





being mounted separately on plates of iron, 
one of which is screwed to a piece of wool 


3x13 inches, and of any desired length. ‘Th 





other legis riveted to a sheet iron guide which 
is held in 


encircles the wooden bar, and 
This tool is capable of 


substituting 


place by a wedge. 
elaborated, by 


being greatly 
thumb screws for wedge clamping devices, 
and is capable of making very accurate mea 





This 


« you will see widens the section 


very careful, or you will get below the surface 


courses, and don’t leave the face all humps | 


urements, desirable in many 


| being very 
| places where ordinary large calipers coul: 
| not well be used. Even in its present crude 

form the tool possesses these and other ad- 
| vantages, but must be seen in order to ly 
| fully appreciated. 


o OM 
| Blower or Chimney? 
| —E 


Some years ago, writes a correspondent of 
the Mechanical World and Steam Users’ Jo 
nal, I tried to induce the engineering frat 
nity to try the effect of no chimney and no 
draft in lessening the consumption of fu 
and increasing the power obtained from what 
was I think it will readily |: 
admitted that draft means a certain degree 


consumed. 


¢ 


vacuo, and vacuo means a_ corresponding 


degree of attenuation ; a good draft means 
good suction or a drawing of the products « 


combustion rapidly and lightly over the heat- 
other 


ing surfaces of the boiler. On the 
hand, if the outlets for the products of co1 
bustion are contracted, and the air which 
makes the fire burn be drawn through the fi! 


under pressure, a greater and denser body of 


heat will operate upon the heating surfaces 


than possibly can under any kind of draft 
either forced or natural. If the pressure o! 
the flame or heated gases is only to the extent 


of a few ounces per square inch on the heat 


ing surfaces, Surely it must exert a greater 


power than if it is drawn lightly over tl! 
salient points by a draft that lessens even t! 
natural of the A giv 
cubical capacity of heat must be more pow 


pressure flame. 


ful when it is compressed than when it is « 
panded and attenuated by the suck of tl! 


¢ 
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iraft; when compressed, it operates equally 
n every part of whatever surface is exposed 
, its influence. Under drafts it touches but 
lightly the portions of surface not imme- 
ately in its track; the flame only strikes 
ne side of a tube, for instance, and, though 
may in some cases lap round it, the contact 
Flames rush- 


as 


the draft side is very slight. 
¢ through longitudinal tubes also touch 
he surface but lightly, while in corrugated 
jues the draft side of the corrugations is but 
ghtly touched. In fact, the success of 
raft, in whatever way it is produced, de- 
nds on the free passage of the heat or flame 
from its source to its exit, and the fact that 
forced draft gives better results than natural 
drafts, only shows how fallacious the system 
of draft is under Forced 
drafts give more steam certainly, but it also 
draws more fuel up the chimney. 


Dp eh oe me 6 


any conditions. 


——- 
A Short Chapter on Steam Piping. 
By J. G. TRamis. 


When theory «that is, u process of reasoning) 
and practice (that is, the experience of a num- 
per of people) do not agree, then it is safe to 
assume that the theory or the reasoning is 
not correct. But when the practice—that the 
experience of different people apparently 
doing the same thing—gets different results, 
or when practicing in different ways gets the 
same results, then there is a question open, 
which may well justify theoretical investiga- 
tion. 

It is not an uncommon thing to find one 
man who says a certain method of working is 
the best, and another, under what appears to 
be like conditions, who says the very opposite 
is the best. But upon investigation it may be 
found that the conditions are not alike, or it 
may be that one of the two men never tried 
but one way, and that had he tried the other 
he, too, would have thought as the other man 
thought, although even then there may still 
be a difference, not simply of opinion, but a 
difference in absolute results. 

Simple as any device may seem, it is hardly 
possible to get two men to build two things 
alike, and equally difficult to get two men to 
operate two things alike. This difference in 
the construction of things, and the difference 
in the operating of things, adds to the com- 
plications when we attempt to reason and 
expect to have the practical results agree 
with the reasoning. A great many things we 
reason out ought to work, don’t work, and a 
few things we reason ought not to work, do 
work ; such things will always exist, but be- 
yond all these, there are a great many things 
that do sueceed that are the result of sound 
reasoning. So we are justified in reasoning, 
always bearing in mind the possibility that 
there may be elements in the question that 
we have overlooked, and the uncertainty of 
workmen or operations being exactly as we 
have assumed. 

‘The above may seem like a long preamble 
to a short chapter, but will answer for the 
pending of a good many chapters on steam- 
engine practice. 

rhere appears to be a difference of opinion 
and a difference in the practice of engineers 
as to the putting up of steam pipes from 
boiler to engine—whether to have the pipe 


deseend towards the boiler or towards the 


engine. There is no doubt that asa matter of 
coal economy it is a good deal better to 
have the hot water in the boiler than in the 
engine, but that which is of more consequence 

many cases, is the danger that in the attempt 
to get the water to the boiler, it may under 
ertain circumstances fail to work, and so go 
to the engine ina flood and cause a breakdown. 

Whichever plan a man advocates, as a mat- 
er of fact, if there is a sag in the pipe, 

ater will accumulate in the low place, and 

oner or later be blown by the steam ina 
flood to the engine. Too many breakdowns 
have been occasioned from this cause to admit 
if a doubt. : 

Now what is to be feared from a pipe hay- 
ng a slight descent towards the boiler is this: 
hat the water tending to run towards the 

jiler will be prevented from doing so by the 
friction of the steam going in the opposite 
lirection until a considerable amount has 





accumulated along the bottom of the pipe, 
and then, from some sudden fluctuation in 
the flow of steam, the water near the boiler 
may get started ina wave. The wave would 
reduce the area of the steam passage, and 
from this cause would be driven towards the 
engine, picking up the water ahead of it and 
taking it with it. Thus the whole area of the 
pipe might easily be filled, and so all the 
water laying in the pipe be driven into the 
engine in a mass. 

Taking this theoretical view of the ques- 
tion, is it not best to have the flow or descent 
towards the engine, particularly in high-speed 
engines, where the result of a deluge of water 
is sure to result in a wreck ? 
engines, and those specially fitted for dealing 
with water, it may be safe, and then, of 
course, best, to have the pipe descend towards 
the boiler, but even in this case a considerable 
pitch will be better than a small one. 

The size and length of the steam pipe, in 
proportion to the power of the engine, has a 
bearing on this point, as well as being one 
deserving more thought than it always re- 
ceives in relation to the best results from the 
engine itself. It is a common thing to figure 
size of pipe from dimension of cylinder and 


In slow-speed 





~ 


speed of piston, whether the engine be auto- 
matic or throttling ; and this would be correct 
provided the formula or rule was correct, the 
engine always working at its rated power, and 
the length of the steam pipe, boiler pressure, 
and many other points were introduced as 
elements in the formula. But it will reduce 
+he number of elements in the problem if the 
plain statement of the horse-power to be devel- 
oped is used as a basis. It is more than likely 
that a throttling engine, ample in size for its 
work, can be supplied by a smaller pipe than 
an automatic cut-off engine, if the best re- 
AS a 
strange example in this connection, it has 
been reported to me that in a case where a 
1 pipe was used to carry steam two or 
three hundred feet to supply a 60 horse- 
power slide-valve engine, the engineer was 


sults are expected from the latter. 





told that his steam pipe was too small—a 
statement he did not believe—and to test ic 
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| . Ad . . . 
he put in a 11” pipe by its side, and found | of these requirements be complied with will 


‘ 





that he could run just as well, and fully as} 
If the 
story is true, then it is more than probable 


economically, as with the 4’’ pipe. 


that, instead of using 60 horse-power from | 
the 60 horse-power engine, he was not using | 
one-half — possibly not one-quarter — of its | 
full capacity, and so his 1}"’ pipe was simply 
throttling the steam, instead of its being 
throttled by the governor. 

In the case of an automatic engine it is 
essential the steam be admitted to the cylin- 
der atas near boiler pressure as practicable, and 
to do this requires a large pipe. If auto- 
matic engines all worked with equal economy, 
then for a given horse-power one 60 horse- 
power engine would require as large a pipe as 
another, regardless of piston speed or cylinder 
capacity ; but as they are not all of equal 
efficiency, then the least efficient requires the 
larger pipe. Too large a pipe is object 
tionable, not simply on account of cost, but 
also because of the extra condensing surface 
wasting heat and giving more water to be 
dealt with in the cylinder, if the water is 
drained in that direction. This would point 
to the following conclusion in regard to the 


pitch or incline of the pipe: If, of the two, 











Car Box Bortrna ATTACHMENT. 


the pipe is extra large, it might well pitch 
towards the boiler, and if too small, towards 
the engine. 

In the case of very long pipes, they should 
be larger in diameter for the same engine, and 
likely the more economical arrangement 
would be this: If 34’ is large enough for a 
pipe 40 feet long, but not for one 100 feet 
long, then let the first 60 feet from boiler be 
t’ and the last 40 feet 3}’’ 

A table of reference suitable for the modern 


pipe. 


high-speed engine, would be a convenience ; 
perhaps there are such tables, but if reliable, 
they must be based on some assumed decrease 


make a vast difference in the size of pipe re- 
quired. Unquestionably, there are engines 
running unsatisfactorily with a limited boiler 
pressure, where, if the engineer was allowed 
5 lbs. more pressure, he could do the work 
satisfactorily. Where such is the case, then 
the question of steam-pipe size is of great 
importance. Before putting in a new boiler 
for lack of a few pounds of steam, see if 
some pressure is not lost through too small or 


crooked steam pipes. 


abe 


Car Box Boring Attachment. 


The device shown in cut is a very simple, 
effective and inexpensive arrangement for 
boring car axle brasses. A chuck arranged to 
be fastened to the table of an ordinary drill 
press with automatic feed and quick return 
holds the brasses to be bored, and by simply 
turning the hand-wheel they are brought to- 
gether and firmly held in place. A double 
adjustable cutter bores two brasses at a time ; 
the brasses being less than a half circle, strips 
are placed between their faces. These strips 
or parallels are held separately by the set- 
screws, and need not be disturbed wnen once 
adjusted for certain sized boxes. When dif- 
ferent sized boxes are to be bored, then other 
strips are required. 

The operation of setting the boxes is as 
simple as screwing up a vise. The two jaws 
are adjustable, and move towards the center 
at one time, firmly holding the brasses 
Below the chuck is a 
bearing for cutter-bar, which is kept free from 
chips and dirt by a rubber ring, giv ing a good 
opportunity to oil. 


against the strips. 


This cutter-bar is fitted 
into the taper hole in end of drill press spin- 
dle. Through it a slot is made, and two cut- 
ters with ends rounded, are made to form a 
hinge or pivot for each other. The end that 
does the cutting is shaped so that a good cut- 
ting edge is made when the cutters are set 
close to bar for a small hole, or extended for 
alarge one. They are designed to bore all 
sizes of car axle brasses with one set of cut- 
ters. The ends of the cutters are thickened 
to have a grinding or sharpening surface, and 
are sharpened by grinding on the face of 
them. ‘They are extended or contracted by a 
nut and washer, top and bottom of cutters, 
that admit of very fine adjustment. This de- 
vice can be very quickly put in place and at 
work, and when once adjusted can be easily 
operated. By having ring gauges on the bar 
hung up over the cutters, they can be often 
tried and the cutters adjusted to bore standard 
sizes. 

The device shown is made by the L. B. 
Flanders Machine Works (Pedrick & Ayer), 
Philadelphia. 


me 

According to bills before the Connecticut 
Legislature, no child under 12 years of age 
may be employed in a factory, and minors 
and women shall not be employed more than 
60 hours in a week. 
oe 


English writers upon the question of the 
favor with which American locomotives are 
received in foreign countries are far from 
being agreed as to the reason. One class of 
writers on this subject argue that itis because 
80 many locomotives sent out from England 
to South America are too much copies of 
American locomotives ; another class that the 
reason is because locomotives for export are 


not copies of those made in America. 
* A 


If an wheel is out of round and 


jumps in use, a piece of bar copper, used 


emery 


instead of a diamond, and held on the rest 
firmly, so as to come in contact only with the 
high portions, will remove such portions and 
restore the wheel to a true surface faster than 
many would suppose. 
The 
ounce from the copper now and then is less 


It isa good substitute 


for a diamond, wear and loss of one 





in pressure between the boiler and engine. 
Some men might be willing—or in certain 
cases any one might be satisfied—to have the 


pressure in the steam-chest five per cent. | 


below boiler pressure, while in another case 
two per cent. might be as much as would be 
vustifiable, and whether the one or the other 


| costly than the diamond. Slacksmith and 


| Wheelwright. 


| pe - 

| ‘The Sherman, Tex., /egister says that town 
will have a paper mill in operation within 
twelve months. 
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LETTERS FROM PRACTICAL MEN, 


Steam Heating vs. Furnace Heating. 
Editor American Machinist : 

In 
article 


your issue of March 27th there is an 
entitled 
Steam,” speaking favorably of that method 
of of 
furnaces. 

I cannot think the writer has given much 
He says that, ‘‘ one 
of fur- 
naces is the difficulty experienced in attempt- 


‘‘Heating Dwellings by 


heating houses, and disparagingly 


thought to the subject. 
of the prime causes of the failure 
ing to force currents of warm air through a 
house in a contrary direction to that from 
which the wind is blowing. ‘That inequali- 
ties of temperature in various parts of a 
house so heated usually result in drafts, etc. 
Also that the presence of dust and coal gas 
are items to count on.” And much more to 
the same effect. 

I have a house situated on a hill, exposed 


on all sides, heated by a furnace, but have | 
never experienced any of the difficulties | 


mentioned. I consider a furnace, properly 
constructed and erected, to be (next to the 
open fire place) the best method of heating 
and ventilating known, and infinitely superior 
to steam. One of the principal reasons why 
a furnace fails to send air into a room isa 
lack of any means to get that air owt of the 
when off. With 


windows tightly closed and the room full of 


room cooled doors 
cold air, how is it possible to force any more 


in, particularly warm air ? 


As for the presence of dust, of course there | 


are some furnaces erected by people so care- 


. 3 | 
less or ignorant of the laws of health and 


cleanliness that the air sent up into the 


rooms to be breathed is taken from the cellar | 


—not a particularly pleasant place in many 


houses—-and when ashes, etc., 


moved it would be strange if the dust floating | 


about should separate itself from the air and 
remain in the cellar while the air passed up 
into the rooms above. 

If the supply of air is taken from the 
outside, and the connection to furnace made 
perfectly air tight, where is the dust to come 
from? 

The advantages a furnace has over heating 
by steam are : 

First, and most important, a supply of 
fresh, warm (not hot) air, and a complete 
system of ventilation not possible with steam, 
as usually used in radiators; and second, if 
the furnace be of ample size and the supply 
of cold air sufficient, it will be found that the 
air will not need to be made hot, but merely 
that it at 
temperature only a little higher than the de- 


warmed, so enters the room a 
sired warmth of the room. 

By this means the moisture is retained, and 
we get the air in the house same as outside, 
except that it is warmed. And this is one 
point where a furnace is so superior to steam 
heating ; for notwithstanding the extraordi- 
nary statement in the article referred to, that 
‘the pleasantly moist condition of the air is 


> it is a notorious fact that 


’ 


also worth noting, 


air heated by steam pipes is the dryest and | 


most unpleasant to endure of that obtained 
by any system of heating; a fact well known 
to and taken good advantage of by those en- 
gaged in constructing drying chambers for 
various purposes. 
why it should not be so, for what do the 
hot steam pipes do but heat the air that is 
already in the room, and as it cools re-heat it 
again and again, gradually but surely extract- 
ing all the moisture out of it, for how the 
steam ‘nside the pipes can impart its moisture 
to the air ovtside of the pipes I fail to see, un- 
less they leak. 

What more is desired than a room full of 
warm, pleasant, fresh air, constantly changing? 
As to gas rising in the rooms from the fur- 
nace, that is a matter easily prevented by using 
a furnace with a steel or wrought-iron radia- 
tor, that will not allow gas to escape through 
it, as cast-iron will under heat. 

To ensure perfect heating and ventilation 
(for the two are inseparable) from a furnace, 
the following points must be observed: There 
should be ventilating shafts built alongside of 
the chimneys, so that they will be warmed by 
the latter; this is an important point, as it is 


useless trying to get the air to ascend a cold 


and | 


are being re- | 


And there is no reason | 
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shaft unless a strong up draft exists. Con- 
nection to these ventilating shafts should be 
made near the floors of the rooms, so that the 
air that is removed is that which has been 
longest in the room and consequently the 
coldest and most desirable to be got rid of. 

The cold air connection to furnace should 
be large and perfectly air tight, so that no air 
can pass the furnace except that which comes 
from the outside through the cold air-box. For 
a furnace of say 45 inches diameter of casing, 
the cold air-box should have a sectional area 
of not less than 300 square inches, and fitted 
with slide damper to regulate with in windy 
weather. 

And lastly, in purchasing a furnace select 
one that is so constructed that it is impossi- 
ble for any gas to escape from the fire-box, ex- 
cept to the chimney, which latter should be 
of good proportions clear to the furnace, and 

/not made so small at the connecting smoke 
pipe as to cause gas to escape through fur- 
nace door when 

open, as i8 
| very frequently 
If these 
| suggestions are I 
followed 
there will be no | 
difficulty 
perienced in 


done. 





out 


ex- 


' 
| 
| | 
| 
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| obtaining a suf- f 
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work. The construction is as follows: A is 
a flat-shaped casting, with a hole bored its 
entire length to receive the spindle B, and 
also planed out crosswise to receive the piece 
C, which holds the drill chuck, and which is 
adjustable for different-sized flanges by sliding 
in and out. 

The templet D is bolted to the flange to be 
drilled. The spindle B has a gear firmly 
keyed on at /, and is held by the chuck F’ in 
the tail-stock of lathe. 

The templet D has a bolt or carrier (> 
which fits easily the dividing plate /7, which 
in this instance is divided by four slots, as in 
Fig. 2. 

In order to provide adjustment for flanges 
of a larger or smaller diameter , it is fitted 
with an intermediate gear /, Fig. 2, which 
will allow an adjustment equal to the diameter 
of the intermediate gear. 

The operation is as follows: The flange is 
first faced off and bored out to the proper 
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| ficient supply 


| of fresh, warm 
| air, 


free from 


room in the house. 


S. A. BEcKETT. 


| dust or gas, into 


any 


Arlington, N. J. 


Truing Milling Machine Centers, 
| Editor American Machinist : 
| ‘The accompanying illustration shows a de- 
| vice for truing the centers of universal mill- 
|ing machine cutters, in which A is the bed 
|of the machine; D the shaft, held in place 
iby a collar; C and BP is a sleeve, fitted to 
/head of machine, and held by nut #. The 
cutter /’ is screwed to head of the shaft D 
| with cutting edge on center. The adjustable 
icenter @ in the tail block is moved to the 
cutter /’ by hand-wheel //. 

The small bevel gears 7 J, one on shaft B, 
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DEVICE. 


Fig. 2 


TAPPING AND DRILLING 





} 
| 


the other on machine spindle, serve to impart 


motion to the cutter /’ through shaft D. 

I never saw anything like it before, and it 
works nicely. R. Bauwov. 
Stamford, Conn. 


| Tapping and Drilling Device. 
Editor American Machinist : 

The accompanying sketch shows a lathe 
attachment, which I constructed and used for 
the purpose of drilling and tapping flanges, as 

The 
device may not be new, but it is new to me, at 


the work is revolving in the lathe. 
all events. It was used principally for drill- 
ing and tapping the flanges of yoke valves, 
which it will do in a speedy and accurate 
manner. 

2 an end 
view, and Fig. 3 the templet that covers the 


Fig. 1 is a side elevation, Fig. 






by 


Truinc Miriuinc MAcHINE CENTERS. 


size; the templet firmly bolted to it; then 
the spindle of the machine is inserted in the 
drill chuck tailstock and the set 
tightened down, the other end of the spindle 
passing through the hole in the center of the 
templet and the carrier bolt G, entering one 
of the slots in the dividing plate 1. 

The lathe is then started up, and the tail 


in screw 


spindle screwed out as you would do in ordi- 
nary drilling; the gear #, which, with the 
spindle B is stationary, causes the other gears 
to rotate as they revolve around it, thereby 
causing the drill A to rotate on its own axis, 
drilling in the meantime a hole which is at 
once true and square. When the holes are all 
drilled, the drill is removed from the chuck 
and a tap inserted in its place, when the lathe 





is again started and the holes 
tapped out, the whole opera- 
tion requiring less time than 
it would take to strap the 
work on the drill press, to 
say nothing of the drilling 
and tapping. 
Jas. C. OSBORNE. 
Erie, Pa. 





Heater and Boiler Con- 
nection, 

Editor American Machinist : 

One of your correspondents asks for some 
way to keep the water from leaving his heater 
If he will put a $- 
inch check valve on lower pipe and fix it so 
that the water will run from boiler to heater, 
he will find that the water will keep up a 


and filling up his boiler. 


circulation as long as he has fire in heater, 
and will keep the water in boiler at right 
level, no matter whether heater is above or 
below water line, except when there is a 
heater, 
dampers the water will come to its own level 


very hot fire in when by closing 


again. I have got one that I run that way 
and find it works well. PETER MarrtTIN. 
Dubuque, Iowa. 


Pay Day, With Cost Accounts, 
Editor American Machinist: 


‘ » 


Your correspondent, ‘‘ G.” (March 20), and 


[Apri 19, 1886 


F. J. Masten (March 27), induce me to write 
this : 

First as to ‘‘G.”: An early form of th: 
card system of shop accounts, described in 
‘¢The Cost of Manufactures,” permitted the 
employes of Frankfort Arsenal to be paid on 
the last day of each month. 

This will not seem much to some privat 
shops, unless they know that the roll has to 
be classified before payment under ten ©; 
twelve appropriations, according to the o| 
jects on which the labor has been expended. 

Second—I would ask Mr. Masten if the 
young men whose failure he describes hai 
an automatic method of getting at the cost of 
the machinery they manufactured, whethe: 
their profits might not have been controlle: 
and the disturbance to trade, caused by tl 
cut-throat war which he describes, have bee: 
prevented ? Henry MErcatre. 


Heating by Exhaust Steam—The Result 
of Thoughtlessness, 


| Editor American Machinist : 


I am not constituted so differently fron, 
other people that I take pleasure in calling 
public attention to my blunders, but if I can 
place them in a light so that they will be o: 
use to others, I do not wish to keep them un- 
der darkness. Wishing to utilize the exhaust 


| steam from my engine for heating my build 


ing, and having a large furnace made of an 
old boiler shell, I made it into a radiator by, 
closing the doors in both ends and securing 
them with bolts, and cementing with a mix 
ture of linseed oil, air-slaked lime, sand and 
litharge. As far as tried, this worked satis 
factorily ; but not having a tank to condens« 
the steam after leaving the radiator yet com 
pleted, and the water supply being limited, | 
connected the exhaust by a separate pipe with 
a hogshead of cold waterand snow, and when 
the radiator had become sufficiently heated, 
closed the pipe leading to the radiator and let 
steam pass to hogshead. When steam began 
to issue from drain-cock in feed-water heater 
more freely than I thought desirable, I closed 
said cock, and neglected to open it when I 
Although perfectly 
familiar with the laws of atmospheric press 
ure, I was so thoughtless as not to consider 


stopped the engine. 


|the fact that when the steam in pipe and 


heater condensed, water would be forced in to 


fill the vacuum. When I next wished to start 


| the engine, I blew the water from under the 


cylinder through the cylinder-cock, turned 
the engine a few times by hand and opened 
the throttle-valve. The result was that the 
inertia of the water prevented its getting out 
of the way fast enough to allow the piston 
free play and the engine came to a sudden 
stop, with a broken piston-rod and the pack- 
Al- 
though the damage was not as great as I at 


ing-nut nipple broken off the cylinder. 


first feared yet the cost of repairs would have 
amply repaid for a little more care in pre- 
venting the accident. 

Hoping that others may be benefited by 
my experience, I also hope that some who 
have thoughtlessly injured their engines o1 
other machinery will write the particulars as 
a warning to their thoughtless brethren. 

Henry A. SPRAGUE. 
Charlotte, Me. 


** Lining Eugine Lathes,» 
Editor American Machinist : 

In your issue of February 20th and March 
27th, current volume, I notice articles on 
Lathes”? which to 
point to a possible improvement in that direc 
Now, if I properly understand the 
action of the devices, as shown, they would 


‘Lining Engine seem 


tion. 


seem to be applicable to lathes in the process 
of construction, rather than to those already 
in use, and it is with the latter that most 
mechanics have to do. 

It would seem that the devices before men- 
tioned only partially overcome the difficulties 
occasioned by wear of the boxes, as the outer 
box of most small lathes wears on the top 
owing to the pull of the belt, and wear at this 
end is just as effectual in throwing thespindle 
My idea 
of how best to correct this evil (for evil it is 


out of line as at the main bearing. 


during the manufacture of lathes is well ex- 
pressed in a few words which I quote from 
the Brown & Sharpe Manufacturing Com- 
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pany’s ‘‘ Treatise on Universal Milling Ma- 
chines”: ‘‘ Original accuracy is in a great 
neasure retained by having the bearing of a 
nearly non-wearing material, and of such a 
shape that the uniform wear of the spindle 
nay be taken up by longitudinal movement 
io counteract the tendency to get out of line.” 
If lathe builders would do something in this 
ine, and give up the old-fashioned half-box, 
which, although it has seen years of service, 
never was just the right thing for lathe bear- 
ings, it would be a step in the right direction. 

As there are probably more lathes with half- 
boxes than of any or all other kinds for that 
matter and their general condition is ovt of 
‘ne, and the usual way of lining them is by 
filing and shimming, a simple way to tell how 
much and where to put the remedy may be of 
use. My way is this: Get two pieces of 
shafting, one as much longer than the other 
as the distance between centers of spindle 
bearings in the headstock. One piece may 
be short, 3” or4” being plenty. Have one 
end of each squared off smooth so a fine line 
drawn on it can be plainly seen; then place 
one piece in the chuck on lathe spindle, and 
having adjusted a fine pointed tool in the tool 
post, at as near the height of the centers as 
possible, scribe a circle on the end of piece. 
Remove this piece and having replaced it 
with the other, scribe a circle on its end with 
the tool remaining in its same relative rela- 
tions to the ways of lathe. 
be about 3’ or ?’’ diameter, a comparison of 


The circle may 


the diameters of these circles, which may be 
easily done with dividers, will show just 
double the amount that the bearing requires 
moving either forward or back; the same 
process repeated with the tool either above or | 
below the center will show double the re- 
quired vertical adjustment. The introduc- 
tion of a third test piece, either longer or 
shorter than the longer of the two as men- | 


tioned above, will show whether the bed is 
I would say that it has never 
been my fortune to find a lathe to use that 


straight or not. 


would stand this test with 3 feet difference in 
length of test pieces, but we have one now in 
i2y’’ in 3 feet 6” 


the shop which showed out 27, 


when new, that I have overhauled by this 
plan and now it is within about ‘in the 
This I 
straight for boring with ordinary tools. 


i000 


same length. consider practically 


Cuas. S. Breacn. 
— 2 eo - 


Fink Working Among Railroad Officials. 


Fink, the bogus oil man, (now out on 
bail), has, so we are informed, recently 
taken to using his seductive arts among 


railroad presidents, treasurers and executive 
officers, who, not being mechanics, are not 
likely to be well posted as to him and _ his 
wares. We have lately heard of him as hay- 
ing victimized a numberof railroad officials 
in the neighborhood of New Yok and else- 
where, through negotiations for the use of 
his compound on locmotives and in railroad 
shops. 

Master mechanics, car builders, superin- 


tendents, foremen and railroad shop men 
generally will do their roads good service by 
making the ‘‘ merits”? of Fink and his recipe 
familiarly known, wherever their acquaint- 
ance extends. Unless railroad mechanics 
take some pains in this matter, a good many 
officials connected with the fiscal departments 
of railways, may find that they have sown 
where they are not likely to reap a profitable 
crop. 
. <=> 


A Steam Donkey. 


By F. G. Woopwarp. 


The present delineations show a novel de- 
sign for a small engine suitable for auxiliary 
work on shipboard or otherwise. It may be 
placed vertically either end up, or horizontally, 
or at an angle to suit the location where it is 
to be used. It may be fastened to a timber 
The 
cylinder @, guides >, main and rocker-boxes, 


by four bolts, v, as shown—see Fig. 1. 
cand d, are combined in asingle casting as 
shown in Fig. 2. 

The the 
cylinder, and the crosshead /f at the other. 


main shaft ¢ is at one end of 


This arrangement admits of a short compact 


| 


machine with long connections g, and gives | 
double wrist surface and durability. 

The method of fitting the crank pulleys / to 
the main shaft ¢, is clearly shown in Fig. 3, 
This style of fitting 
pulleys to shaft permits long main boxes ¢ 
faced The 
shaft’? or valve driver, 7, is worked directly 


central section and plan. 


and wide pulleys hk. ‘** rocker 


by the eccentric 7, Fig. 4. The other details 
are similar to those of ordinary engines. 
ape 


Boiler Feed Pump. 


in any industry is in a sense disastrous to 
that but the 
eventual outcome is to benefit all. 


those working in industry, 


Of emigration Mr. Wright has this to say : 


Legitimate voluntary immigration may be 
too rapid to enable a country developing its 
industries to assimilate labor from the out- 


| side, but when immigration becomes a sub- 


ject of inducement of contract for the pur- 
pose of displacing a higher grade of labor, 
the result is indeed pernicious, and all the 
authority of law should be called in to pre- 
vent the continuance of the wrong. 


We presume that one argument in favor of 
§ 


the above is that the laborers thus introduced 


The pump which we illustrate herewith is 
made by M. R. Muckle, Jr., & Co., Phila- 


} are 


extent that 
those already here are, and that one prime 


not consumers to the same 


factor in the industrial problem in this coun- 





BortER Freep Pump. 


try is that all shall liberally use the products 
of labor. 

Undoubtedly when the complete report is 
published, matter for serious reflection will 
be found in it. 


There cught to be a stronger alliance be- 
tween the insurance examiners and electric 
light companies. At present there is much 
misunderstanding between the electric light 
interests and the stock insurance companies. 
There is no trouble on the part of the mut- 
ual fire insurance companies, for they work 
and 


with the electric people, are a help 


rather than a hindrance. It is recommended 
that there be monthly meetings of the insur- 
ance inspectors and electric light companies’ 
representatives ; that all wiring men should 
be examined and have a certificate from an 
insurance board, and that all changes in the 
rules and regulations relating to the installa- 


tion or operating of electric light plants 
|should be sent to all agents and certified 
wirers of the electric companies. In_ the 


It has cut gears, steel pins, and 
The check 
valves have yielding seats that do not require 


delphia. 
wrought iron pinion and shaft. 
grinding. The inlet check is provided with 
a by-pass, by which means the feed can be 
regulated at will. 

ee ee 

What the American Furniture Gazette says 


below, sounds as if it might be said of some 
of the machinery lines: 


The Macedonian cry propounded by furni- 
ture manufacturers is heard in the land, 
‘* What shall we do to raise the price of furni- 
ture?” Well, gentlemen, raise it! Then if 
the dealer don’t call you, raise it again and 
then see him. This is the only way. Inter- 
viewing each other and publishing your in- 
terviews in obscure papers won't do it. Con- 
ventions won’t do it. Resolutions won’t do it, 
and so you have got to do it yourselves. 


«Ale 
National Labor Commissioner’s Report. 
Commissioner Wright, of the National 














STEAM 


Bureau of Labor, has submitted his first re- 
His 
cent. of the indus- 


port, which has not as yet been printed. 


al 


conclusion is that 75 per 
trial establishments of the country have been 
idle during the past year, throwing, approxi- 
mately, one million operatives out of employ- 
ment. This he calculates entailed a loss to the 
trade of the country of more than $300,000;000. 

The report discusses the benefits resulting 
from the use of labor-saving machinery, but 
the commissioner reaches the conclusion that 
those who work have not received their full 
Of this, 


it may be said that it is always necessary to 


share of these benefits. however, 
look through considerable spaces of time to 
The 
change in the direction of cheaper pré duction 


judge correctly. first result of radical 


the ‘‘ ken’ 


past plants have failed to be satisfactory to 
the insurance companies, because some rule 
recently passed and not brought to the atten- 
tion of the electrical public had not been 
followed. Both should to- 
gether, for they are both using their best en- 


parties work 


to prevent the 
The Elec- 


deavors for the same end, ?@. ¢. 
destruction of property by fire. 
trical Revie wv, 
a —_ 
An English inventor has obtained a patent 
on tubes for thermometers, which he claims 
does away with a constant gradual shrinkage 


that affects their accuracy. His plan con- 


templates a lengthy subjection to heat above 

any temperature they are to be subjected to, 

in use, andaproper formation at their upper 

ends to prevent injury while being annealed. 
+ be 

The way of the plumber is often beyond 


’ 


of man. Salem, Mass., has rep- 





DONKEY. 


resentatives of the craft who lead in 


profession by their peculiar piping of the 





How to Make Clean, Solid Castings at the 
Least Possible Cost. 


By Marraew WIiarp. 

There are many points to be considered in 
this problem; the selecting and proper mix- 
ing of sand for the particular casting to be 
made, and the manner of gating the same, 
etc. In writing this I have in view such 
castings as are usually made in machine tool, 
steam engine, steam pump and sectional 
steam boiler works, where a large proportion 
are to be polished and to stand a severe pres- 
sure test, and range in weight from fifty 
pounds to three or four tons. 

There is a very important fact that is not 


generally known, or if known, it is not ap- 


| preciated; that is, that there is no dirt in 
| melted iron, and, admitting this, why should 


there be so many defective castings ? There 
is no business that I am at all familiar with 
that is so liberally supplied with the very best 
of everything required to make it a success, 


jand still the losses and the grade of work 





turned out in many of the first-class found- 
ries are not to their credit. 

Nearly all foundries carry in stock two or 
more grades of sand, if the class of work 
they are making demands it, giving to the 
moulder every facility for making good cast- 
ings, and he should not be slow to recognize 
the fact and take advantage of it for his 
and 
benefit of his employer. Nearly every moulder 


credit and benefit, and for the credit 


| knows that sand for any casting should be 


well and evenly mixed, and evenly and firmly 
But I 
he knows that that inevitable vent 


rammed to the pattern. am not so 
sure that 
wire is one of the greatest enemies both to 
good castings and to his success, and that it 


should rarely if ever be used; and in no case 


should come in contact with a pattern. 
When it does so it furnishes a channel for the 
air to escape unequally from the mould, 
when in reality the iron should cushion 
against it and force it through its proper 
channel, the pores of the sand. In the 


absence of perforated gas pipe, which nearly 
every foundry has on hand, or might have at 
a very slight cost, it may be drawn from 
under a flat surface like the pocket of a knee 
after the air has been forced an equal distance 
through the sand with other parts of the 
mould; and as no particular harm, at the 
same time be a source of great satisfaction to 
the moulder. In every case drop the metal 
from the top surface or top edge, that is if 
the particular casting will admit of space to 





their 


hall used by the Eighth Regiment, in that 


place. The soldiers paid for their own gas 


the Merchants’ Bank paid for their own and 


the soldiers’ gas, while the Asiatic Bank pai 


for the whole amount of gas consumed in the 
building, as part of it passed through the 


three meters in succession. 
a 


A well-known engineer writes us 


its bolt, will consume about 75 per cent. of 


the power exerted on the wrench in screwing 


it down. This is in 


131. 


l 


that the 
. 
friction of a one-inch nut, screwed hard on 


reference to question 


|do so, but in no case go below the point of 
the 
their number in proportion to the weight of 


mould. Use small gates and increase 


metal needed, but under no circumstances 


| increase their size. it 
| but rarely over }’' in size, and slightly tapered 
to hold the metal in to seal the 


mould ‘nstantly, and prevent the air passing 


8 ,’ 


Use gates from ,°,"’ to 3 


up order 
up through the metal to convert it, which 
would be fatal to a clean, sound casting. 
Use no risers or other openings, but make the 
gates high enough above the casting to take 
up the shrinkage, and when they are full 
stop pouring. If the metal strikes the sand 
or a core to support it, make the gates taper to 
the face of the casting, but if it drops into a 
deep mould the small part of gate should be 
from the s0 that the 
metal will not shoot at a particular place in 
the mould, but drop as from a hose with the 
nozzle removed. All foundrymen advocate fill- 


about one inch face, 


ing the gates instantly, which is correct, and 
it ought to be a well-known fact that a small 
gate can be filled quicker than a large one, 
but it seems not to be the case, and nearly all 
foundrymen can explain it satisfactorily to 
themselves, aided by the mysterious little 
ball of dirt that appears in all cleaner gates, 
which we admit the presence of, but which 
in reality was made in that particular gate. 
If it is a fact that so much can be gathered 
from the iron while they are being filled, 
where does the balance of it go when it takes 
an additional ten or twenty hundred pounds 
of iron to fill the mould? All flasks as also all 
ladles should be perforated that the air may 
pass out and not through the iron to con- 
vert it. 
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jill the position ; 


Two Points in Making Sales. 


A veteran machinery man, whose name is 
identified all over the country with the suc- 
cessful introduction and sale of an important 
series of machines, said recently, that his 
long experience had taught him the advant- 
age of one thing. That thing was: After 
every important interview with parties calling 
to inquire about machinery which they were 
likely to want, he always made it a point to 
post his associates or somebody, as to the 
results of the inquiry. Then, in case the 
parties should call again in ‘his absence, as 
might easily happen, instead of being met 
with a blank stare of ignorance, forcing them 
to explain their wants all over again (or to go 
away on an indefinite promise to call again, 
as would more likely be the case), they would 
find their wants well understood in detail, 
and the prices, previously quoted, well- 
known. Intending buyers, even if not fully 
posted as to prices, would find, in such cases, 
substantial evidence that the prices were 
probably right, because uniform in the estab- 
lishment. Under circumstances so favorable 
as these, the sale would most likely be com- 
pleted without trouble or delay, a result that 
could seldom be counted on with confidence, 
should petty pride, or a selfish desire for ex- 
clusive credit for the transaction, keep the 
particulars of the first interview a personal 
secret. 

Another very shrewd and successful dealer, 
during his business life, has made it a rule, 
in talking with customers present or prospec- 
tive, never to disturb their pride by intima- 
tions, that in transactions elsewhere they had 
paid too much, bought a bad article, or been 
cheatedinanyway. ‘'Toomanysalesmen think 
such frankness a prime argument in favor of 
their own wares, This astute individual 
knew that such remarks would be more 
likely to offend purchasers than to attract 
If customers had been flagrantly de- 
ceived elsewhere, his establishment was 
always the last place that he desired to have 
associated in their minds with the natural 
feeling of humiliation and annoyance attend- 
ing the disclosure. Early in his business 
life, his attention was forcibly called to the 
importance of this subject, by the loss of a 
very valuable customer, through the over- 
frankness of one of his employes. Though 
a rich man to-day, he calls himself many 
thousand dollars poorer, owing to the perma- 
nent loss of that customer. 

Never be associated with bad news, is a 
motto that may be as useful to the machinery 
salesman as to any other individual. 

—=- — 
False Doctrine. 


them. 


The Sun, taking for its text a recent'ad- 
dress Charles Francis the 
students of Harvard -College, argues that in 
the future there will be little opportunity for 
men to attain prominent positions in rail- 


by Adams to 


roading except they begin with a college 
education. 
nor is there any evidence that it will be the 
rule of the future. Without under estimating 
the advantages of a college education, it 


This is not the lesson of the past, 


always has been a fact, and it is as reason- 
ably certain as anything can be that it always 
will be, that men have risen to prominent 
positions who had the will—the determina- 
tion—to rise, coupled with the inherent 
without reference to early 
educational advantages. This is a natural 
law, the changing of which is beyond the 
power of all the colleges in the 
Unless a young man has the will and ability, 


ability, much 


world. 


which no college can bestow, he will never 
if he has these, lack of 
college education will not keep him out of it. 
The work of climbing up may be a little 
harder because of the lack of ‘‘ education,” 
but this will only be one more obstacle—and 
by no means the hardest—tosurmount. Any 
argument contrary to this is opposed alike to 
common sense and the teachings of the 
past. 

The number of college graduates, with no 
other qualifications for earning a living than 





rather alarmingly great, and in one sense the 


: 7 . e 
advice of Mr. Adams, and the Sun, in effect off these refinements, meet competition and | was as economical as could be expected 
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that they begin the ‘‘ profession” of rail- 
roading at the brake and on the footboard 
may be good, viz.: as pointing out a way of 
earning an honest living. But for those who 
have that in them which will enable them to 
rise, it will have no further value than, per- 
haps, turning attention from some of the so- 
called learned already over- 
crowded. The expressed opinion that there 


professions 


is in the future no room for those who start | 


with little book learning, will and ought to 


have no weight in hindering those who have | 


determined to rise from persevering. 
=: - 
Do You? 


When you start out to sell a machine or 
introduce a new product, do you begin by 
enumerating the strong points of your well- 
established competitor’s machine or product, 
as an argument in favor of what your listener 
may very reasonably conclude to be the 
weaker points of your own machine or pro- 
duct ? If you do, well—don’t ! 

8 RE 

A number of our English exchanges reached 
us during the past week in a wet and bedrag- 
gled condition, having come v/a the steamer 
Oregon and off-shore soundings, whence they 
floated with other wreckage. Several re- 
mittances from foreign subscribers also 
reached us in the same manner, a fact to 
which the condition of the envelopes and 
letters would have borne evident witness 
even without the explanatory label affixed by 
the New York Post-office. 

Foreign subscribers who have reason to 
fear that their remittances may have mis- 
carried in the Oregon, only a small portion of 
its total mail cargo having been saved, will 
do well to advise us immediately to that 
effect. Duplicate money orders and checks 
or drafts can readily be obtained, to replace 
such as were destroyed in the wreck. 





BR ———— 

We have received a complaint from a 
Massachusetts correspondent, regarding the 
low wages which many young men fresh from 
technical and training schools are willing to 
accept, if not to be satisfied with. We would 
remind our correspondent that the young 
men, of whose competition he complains, 
consider themselves, while so engaged, as 


merely learning the practical part of their | 


trade, with view to making it useful to them 
in the future. We would further remind 
him, that under the old apprentice system, 
as in England to-day, it was quite common 
for young men desirous of learning a trade, 


to pay a premium in money for the privilege | 


of doing so. 
will have to trust to time for a remedy. 
—a 
Honesty in Manufacturing, 


We recently quoted some English opinions | 


touching dishonest practices of Sheffield 
We find our English ex- 
changes devoting a good deal of space to this 
subject ; while some of them attempt to make 
light of the matter, others forcibly point out 
the inevitable consequence of such a course 
becoming anything like common, viz.: the 
ultimate loss of trade. As a matter of fact 
there is every reason to believe that Sheffield 
has suffered largely in this respect, and has 
lost prestige that will never be regained. 
Undoubtedly the ‘‘ scamping ” processes that 
are working an injury to Sheffield are largely 
due to efforts to meet foreign—especially 
German—competition, but this does not help 
the matter. 

The lessons that may be learned by the 
decadence of Sheffield are universally ap- 
plicable. 


manufacturers. 


There may be some need of study- 
ing these lessons in this country. Competi- 
tion in any line’ of manufacture has never 
yet been satisfactorily met by making and 
selling something for what it is not. There 
may be atemporary advantage, but the loss is 
sure to come. A manufacturer may, and 
sometimes does, find that he is adding re- 
finements that users do not consider of suffi- 





the education obtained there, is becoming | 


cient importance to pay for, and this knowl- 
edge may come to him through competition ; 
it is more likely to come in this way than in 
any other. Then he may legitimately leave 


We think our correspondent | 


sell upon the exact merits of what he makes. 
It is sometimes necessary—but general], 
hard—to learn that purchasers are entitled t. 
buy what they want, even if it is not whai 
they ought to buy. The commercial side of 
the question is not the most pleasant one t: 
the manufacturer. 

Competition on the basis of selling just 
what is represented, is satisfactory becaus 
honest, but when it comes to trickery and 
misrepresentation it is wiser to stop trying to 
compete and study the problem of manu- 
facturing at less cost. 
>. 


The daily press expresses the usual and 
natural indignation at the recent ferry boat 
collision in the river, by which three or four 
passengers were seriously injured. As _ is 
usually the case when such accidents occur it 
is easy to see how it could and ought to have 
been avoided. But, on the one hand, are the 
multitude of boats plying in the harbor and 
river, and, on the other, the thousands of 
passengers who rather unsparingly vent their 
displeasure at anything that savors of delay. 
Between keeping out of the way of the one 
and satisfying the other, the only wonder is 
that collisions are not more frequent than 
they are. Accidents of this kind are uncom- 
mon in the waters around New York. Of 
course we may hope, but hardly expect, that 
they will never occur. 





“ape 


We regret to announce the death on March 
12, 1886, of Job A. Turner, long identified 
with the pumping machinery establishment 
of the Geo. F. Blake Manufacturing Com- 
pany, Boston and New York, as its treasurer. 
Mr. Turner was for twenty years a director in 
a leading bank, and was highly esteemed by a 
large circle of business and personal friends. 
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SWERS. 

Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
| ably be accompanied by the writer’s name and address. 


If so requested, neither name, correct initials, nor loca- 
tion will be published. 
} 
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| (153) G. W. S., ——, Tl., asks how to 
| temper coiled steel springs A,- usual way 
| is to harden in oil and draw the temper by * blaz- 
| ing off.” 

(154) If J. E. C., Paterson, N. J., will 
study the articles on * Laying Out Link Motion,” by 
| J. G. A. Meyer, in the AMERICAN MACHINIST of May 
| 10, 17, 26, and 31, 1884, he will find answers to all his 
| questions. 


(155) M. C. J., Oshkosh, Wis., asks : How 
can I produce the beautiful mottled (blue and 
white) appearance on finished case-hardened 
work? A.—If the case-hardening is properly done, 
the articles will exhibit the above described ap- 
pearance without any other preparation than that 
of hardening. 

(156) J. S., Zanesville, Ohio, asks: Is 
there a process known, or would a process be valu- 
able, whereby the efficiency of a file could be in- 
creased 100 per cent. without much cost? A.,—The 
best manufacturers of files make them as good as 
they know how. A cheap process of increasing 
their efficiency, as indicated, would be extremely 
valuable. 


(157) W. L. G., Hamilton, N. Y., asks: 
How much power do I get from an engine 12x16 at 
100 revolutions, 65 1bs. boiler pressure; also from the 
same engine at50 revolutions, boiler pressure 85 lbs? 
A.—ltdepends upon construction. You should get 
about 28 and 20 horse-power, respectively. 2. What 
return tubular boiler should I A.—If 
plain slide-valve engine, as we infer, about 15 feet 
of heating surface for each horse-power. 

(158) W. U., Collegeville, ——, writes: 
We are using an upright engine, 10x10", running 
125 revolutions, cutting off at stroke. We con- 
sider that the engine is just fairly loaded. 
boiler is 40’ diameter, 10 feet long, with 29 tubes 3’ 
diameter. We 800 lbs. of by actual 
weight (10 hours’ work), including that used ip 
banking fires. We feed with an inspirator, and use a 
heater. Would we save coal by using a pump in- 
stead of aninspirator? A.—We see no reason to 
doubt that your present practice is 
You do not state what steam pressure you use, but 
assuming it to be from 70 to 80 lbs., we should call 
a fair load for such an engine from 15 to 20 horse 
power, probably the latter, and should say that, 
with the kind of engine named, your use of fuel 


-The 


size use? 


Our 


use coal, 


economical. 
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(159) H. R., Sullivan, Ind., writes: 1. In 
your issue of Oct. 4, 1884, in an article on a boiler, 
the statement is made that ** In a steam boiler un- 
der 10 lbs. pressure, water boils at 240°. 
not have to be steam before there is pressure, and 
does not water have to boil before there is steam? 


Does there 


A.—The water begins to boil under the pressure of 
the atmosphere at about 212°, then as the pressure 
increases the becomes hotter, and will not 
poil, as stated, when the pressure is 10 lbs. above 
atmosphere under about 240°. You doubtless know 
that water boils at lower temperature on a high 
mountain than in a valley, because the pressure of 
the atmosphere is less on the mountain top. Just 
so in a boiler, the lower the pressure the less the 
temperature at which the water will boil. 2. It is 
also said, in the same article, that ** water, when 


water 


heated to the boiling point, requires 966° additional 
heat to change it from the state of water to steam. 
How can this be? 
as soon as it boils? 
into steam, heat disappears in about the degree 
named. Exactly how this occurs is not easy of ex- 
planation; you will find the matter discussed in 
works on steam engineering. 


(160) 


have a 6x12” traction engine, which we run 


Does net water generate steam 
a 
A.—When water is converted 


I. L., Sturgis, Mich., writes: We 
at 200 
revolutions per minute, with 80 lbs, boiler pressure. 
It has an old-fashioned crank without any counter- 
balance, band wheel 44’ diameter, steam pipe 11,” 
by 3’ long, and has one turn, which is through an 
angle valve. We useal\” Judson governor, and 
cut-off steam at 2f stroke with a plain slide-valve. 
Now, by using an automatic cut-off, set to cut-off at 
regular work at 4 stroke, with room to increase %5, 
if loaded to that extent, and increasing the speed 
to 300 revolutions, putting on a balanced crank 
wheel, using a 2” steam pipe and reducing the 
band wheel 4%, we that at the 
work we will get the same power, with quite a sav- 
ing of steam, and in emergencies, such as are fre- 
quently met on bad roads for only a few minutes at 
atime, it would give us greatly increased power. 
What obstacles are in the way of realizing these 
advantages? 
so small as 6” diameter of cylinder, working under 


conclude usual 


A.—On general principles, an engine 


the conditions of a traction engine, 80 lbs. boiler 
pressure, will work with as goo leconomy at \% cut- 
off as ata cut-off shorter. If the steam is a good 
deal throttled, then shorter cut-off, 
nearer approach to boiler pressure in the cylinder 
may effect a small saving. In our opinion, a cut-off 
such as you could readily adjust by hand, and 
speed about as at present, would be better for your 
purpose than the higher speed named and auto- 
matic cut-off. There is nothing in the way of using 
an automatic engine, except the expediency of do- 
ing so. 2. To what extent should the valve open 
for 1¢ cut-off? 
the port area should not be less than one-tenth the 
piston area ; the more you can get this open at cut- 
off, the better. 

(161) F. M. K., Boston, Mass., writes: I 
have a foot-lathe with a feed screw 8 threads to the 
inch. I wish to make itinto a screw-cutting lathe. 
What gears willI want, and hows hall I calculate 
the number of teeth in each? A.—Calculating 
change gears for screw-cutting is a very simple 
matter, unless the lathe In this 
case, we must simply put on gears thatare in pro- 


and hence a 


A.—For a speed of 300 revolutions 


is compounded. 


portion to each other, as the leading screw pitch is 
If we 
desire to cut a screw having 8 threads per inch, it 


in proportion to the screw we wish to cut. 


will be of the same pitch as the leading screw, 


therefore the gears will be alike. If, however, we 


want to cut4 pitch, the gears will be 2 on spindle 
and one on leading screw. From this proportion we 
may select any two gearsof which one has twice the 
number of teeth the other has. From this example, 
we may deduce a rule that may be pasted in our hat, 
or, better still, in our brains. Once get accustomed 
to the above method, and the table accompanying 
a lathe need never be consulted. Another rule, to 
go with the above, is: When the thread to be cut is 
finer than the leading screw, put the larger gear on 
that 


smallest 


Where a coarser thread 
the 
gear on the leading screw. For 8 threads per in. 


leading screw. than 
of the leading screw is to be cut, put 
we 
may put gears which have the same number of teeth 
on both spindle and screw. For 10 threads 
18 teeth on spindle, 60 on screw. We 
gears of 24 and 30 teeth, or 32. and 40, or 


per in. 
may also use 
48 and 70. 
The number of teethor size of gear is immaterial, 
provided the ratio of the number of teeth in the 
gears is the same as between pitch of screw and 
For 14 threads 
to the inch, use 24 and 42 gears; 16 threads, 24 


18; 18 threads, 32 and 72; 


thread to be cut, as before stated. 
and 
20 threads, 24 and 60, and 
so upwards. The smallest gear practicable to 
will be about 18 teeth; the largest needed 144; be- 


made to 


use 


tween these extremes gears may be cut 
When 


making or grinding thread tools, make the two cut- 


any thread from 1 up to 64 threads per inch, 
ting edges stand at an angle of 60° to each other, as 
near as possible, and always use a gauge for that 
purpose, 


(162) S. J. R., Detroit, Mich., writes: In 
setting a boiler to burn soft coal, would grates 40” 
from boiler be better than 36? A.—Under 
conditions, 40'’ may give the best results; the tend- 
ency among engineers is to increase the distance 


some 


from grate to boiler, and, in some cases, a distance 
of 42’ has been used. 2. Should grates be set low 
at front end of furnace, or low at back end? A. 
We prefer them level. 3. 


level, or 


Should a bridge wall be 
the 
ditference. 
I know 
wall is about 12” from 


should it conform to the shape of 
boiler? A.—It not make much 
We should make the bridge wall level. 4. 
of a boiler where the bridge 


does 


the boiler at the front end, and 24’ at the back end 
of the near the furnace chimney, which 
smokes terribly. Do you think the space should be 
larger toward the back end? A.—It is customary, 
for soft coal, to have a combustion chamber back of 
the bridge wall. Such a chamber furnishes space 
in which the hot air and gases can combine. To a 
great extent smoking is prevented by such con- 
struction. 5. Is there anything pertaining to the 
construction of chimneys which will lessen their 
tendency to smoke? A.—You will find information 
concerning chimneys in the AMERICAN MACHINIST of 
March 27. 6. 
estimated? A. 


boiler 


llow is the weight of a steam vessel 
By calculating the displacement 
or, in other words, by estimating the 
number of cubic feet of the vessel which is under 
water; then the weight of the vessel is equal to the 
weight of the number of cubic feet of water dis- 


placed. 7. 


of the vessel; 


How is the carrying tonnage of a vessel 
-It may be estimated by calculat- 
ing the displacement, as above, of the contents of 
the between the light and load lines, re- 
spectively. 8& Can an object propelled by wind 
or water outstrip in speed the force which propels 
it? A.—No; notif moving directly with the wind. 
Sailing at an angle, it is claimed that an ice-boat 
may sail faster than the wind. 9. 
a method of determining the pitch of a screw pro- 
peller? A.—Consult the papers upon making pro- 
peller wheel patterns, by F. W. Barrows, which 
commenced in March 20th of the AMERICAN 
MACHINIST. 


estimated? A. 


vessel 


Can you give me 


issue 
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The Rosena Furnace, at New Castle, Pa., is to be 
put in blast. 

F. E. Alleyne is erecting a furniture factory at 
Kissimmee, Fla. 

R. F. Wallis & Co. are about to build a plow fac- 
tory at Bellbuckle, Tenn. 
& Maine Railroad has adopted the 
weekly system of payments. 


The Boston 


Athersen, Harvey & Kebblers will soon start a 
stove foundry at Greenup, Ky. 

W. F. Adams, Corinth, Miss., 
machine shop to his iron-works. 


intends to add a 


The Johnston Railroad Frog and 
Chester, Pa., are to be enlarged. 


Switch Works, 
The Gondola Tannin Co., Huntingdon, Pa., will 
double their plant of machinery. 

The Westinghouse Air Brake Co., Pittsburgh, Pa., 
has commenced working full time. 


The Meriden (Ct.) Britannia Company will com- 


; mence weekly payments April Ist. 


Power measured.-F. Van Winkle,22 Cortlandt,N.Y. | 


Alt, Mechanical Engraver on Wood, 318 B’way., NY 
T. M. Parker, Steel Stamps, Stencils, Hartford,Ct. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 48 Beekman st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Tack, Wire and Shoe Nail Machinery. Wm. A. 


Sweetser, Brockton, Mass. 

Tack and Wire Nail Machinery, made by the Wil- 
lets Mfg. Co., Providence, R. I. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- | 


ing Machine Co., Philadelphia, Pa. 
R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Patent Attorney and Expert. Machine designs 
and details. Wm.H. Weightman, 82 Astor House, NY 


Foot-power Machinery, for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, I11. 

Screws and turnings in brass, special shapes, 
estimates made on samples; Ottumwa Iron Works, 
Ottumwa, Ia. 


Improved Labor-saving Upright Drills, 20-in. to 


of i ee lies ‘urrier & Snyder Torce: a | 4 7 b 2 
36-in., inclusive. Currier & Snyder, Worcester, Mass. | damaged by fire, will be put in running order at 


**Morrison’s Practical Engineer.” A complete 
treatise (200 pp.) on steam and general mach. Mailed 
on receipt of $1. W.A. Morrison, Box 373,Lowell,Mass 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y 


E. Merritt & Co., Brockton, Mass., established 
1859, only manufacturers of a complete line of Tack 
and Nail Machinery. Send for circulars. 


Files recut without drawing temper, about one- 
half usual prices; samples recut free; prices on 
application. The Acme Co., Collinsville, Conn 


Curti€ Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See April 3, p. 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


“Complete Practical Machinist,” $2.50; “* Mechan- 
ical Drawing Self-taught,” $4. Books for work- 
men. Joshua Rose, Box 3306. New York City. 

10,000 users machinery, tools, steam engines, boil- 
ers, ete.,in N. Y. & N. J. Best Trade Directory ever 
issued. Send for circular. J. N.Mills Pub. Co., 30 
Vesey st., N. Y. 

John Wiley & Sons, 15 Astor Place, N. Y., have 
issued a new and enlarged 12 mo. edition of ** Ex- 
tracts from Chordal’s Letters.”” Handsomely bound 
in cloth, with over 50 illustrations. Price, $2. Dis- 
count of 25 per cent. on orders for 5 or more copies. 

St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 

“Locomotive Engine Running and Management.” 
By Angus Sinclair. i 
handling and repairing locomotives: instructs how 
to design valve gear and set valves; Westinghouse 
air-brake explained by aid of engravings. Price, $2. 
For sale by Angus Sinclair, 175 Dearborn street, 
Chicago, IL. 

Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PuB’G 
Co., 96 Fulton st., N. Y 

** Indicator Practice and Steam Engine Economy.” 
By F. Fk. Hemenway. Contains plain directions for 
ising the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
post-paid. Forsale by John Wiley & Sons, 15 Astor 
Place, New York. 


| will enlarge their establishment at 





Gives full directions about | 


Thomas H. O’Connor will build a hardware fac- 
tory on Gold street, Brooklyn, N. Y. 

The Boston & Maine 
shops at Oak Island 


Railroad intend to 
Revere), Mass. 


build 


Fort Porter, Buffalo, N. Y., is to be rebuilt. 
dress Secretary of War, Washington, D. C. 


Ad- 


Fisher & Thomas, Pittsburgh, Pa., will 


their works recently destroyed by fire. 


rebuild 


The American Tube and Iron Co., of Middletown, 
Pa., propose to erect works at Pittsburgh. 

The Cedar Falls Mfg. Co., Cedar Falls, Ky., are 
enlarging their stock of cotton machinery. 

L, Baker & Sons, will build an addition to their 
woodworking establishment at Richford, Vt. 

A new paper mill is to be built at Monico, Wis., by 
the Appleton Paper Company, Appleton, Wis. 

Sanderson Raisner intends to build a shop for the 
manufacture of quarry machinery at Bangor, Pa. 

W. L. Atkinson, 28d and Race streets, Philadel- 
phia, Pa., will build an addition to his foundry. 

Wolstencroft & Sons will build an engine room at 
Mulberry and Bridge streets, Philadelphia, Pa. 

The Panhandle railroad shops at Columbus and 
Dennison, Ohio, are to be lighted by electricity. 

Hilton & Erwin, Charlotte, N. C., are about begin- 
ning the erection of a cotton mill at that place. 

The Ford Lumber Co., Ford, Ky., will add a large 
amount of machinery to their planing mill plant. 


The Barbour Flax Spinning Co., Paterson, N. J 


Allentown, Pa. 

A $16,000 bridge is to be constructed by the Board 
of Village Trustees, at Ovid street, Seneca Falls, 
i. as 

The Fairchild Paper Co., East Pepperell, Mass., 
will increase the wages of their employes on April 
first. 

The Goodyear Metallic Rubber Shoe Company 
intends to move to Bridgeport from 
Conn. 


Naugatuck, 


The Quincy Plow Works, Quincy, II1., recently 


| once. 
The shops of the Cincinnati, Washington & Bal 
timore R. R., at Zaleski, Ohio, were burned March 


20. Loss, $40,000. : 
The Wauseon Light and Fuel Co. has been or- 
ganized at Wauseon, Ohio. It will bore for nat- 


ural gas. 

The Standard Nail and Iron Company, of Middle- 
port, Ohio, will soon commence the manufacture of 
steel nails. 

The Wisconsin Sulphite Fiber Company is build 
ing a mill at Monico, Wis., for the manufacture of 
paper pulp. 

The Philadelphia and Reading Railroad 
pany intend to build a large roundhouse at Com- 
munipaw, N. J. 


Com- 


The Amsterdam Electric Light Co., Amsterdam, 
N. Y., will erect a building to accommodate a $50,- 
000 electric light plant. 

The Paris Mfg. Co., H. F. 
Maine, will rebuild their 
which was recently burned. 


Morton, agent, Paris, 
wood-working 


William Steele & Son will erect a large brick fac- | 


tory on Tioga street, between Trenton avenue and 
Waterloo street, Philadelphia, Pa. 

The American Bolt Co.,+ Lowell, Mass., make a 
specialty of bolts for railroad work. 
ning nights to keep up with orders. 


They are run- 


A determined effort is being made to establish a 
chair factory at Parish, N. Y., there being plenty 
of cheap material in the neighborhood. 

H. J. Dexter & Son, Dover, Me., 
mill during the coming season. 


will build a new 
They will make a 
specialty of manufacturing hard wood. 

A cartridge factory, said to be the first one in 
Canada, gets its machinery from the Farrel Foun- 
dry and Machine Co., of Waterbury, Conn. 

Engines, shafting,, machinery, ete., will be re 
quired by the new company, with $1,500,000 capital, 
now forming to carry on the extensive oatmeal and 
cereal Ferdinand Schumacher, of 
Akron, Ohio, recently burned out.—Jron Trade Re- 
view. 


business of 


| planing and moulding mill. 


factory, | 


9 


Pedrick & Ayer have been appointed sole agents 
for Philadelphia and vicinity of the St. John self- 
adjusting cylinder packing, illustrated in our March 
Wth issue. 

M. Bramwell, Box 21, Allegany, Catt. Co., N. Y., 
is interested in forming a company to build works 
for the manufacture of his compound balance en- 
gine and other machinery. 

The citizens of Cornish, Me., have raised $13,000, 
which they offer, with a 300x40 building, fitted with 
engine and shafting, to any responsible party, free 
for ten years, who will start a shoe factory. 

The Acme Machinery Co., Cleveland, Ohio, have 
issued an enlarged pocket catalogue of bolt and 
nut machinery, which will be sent on application. 
It contains 72 pages, and illustrates quite an ex- 
tended line of tools. 

The Iron Works, of Ottumwa, Iowa, 
having completed their new automatic screw ma- 
chine, the invention of Mr. ot that con- 
cern, have added a new line to their manufactures, 
that of making special turned shapes in brass, and 
small articles of that kind. 

Gaar 


Ottumwa 


Johnston 


, Scott & Co., Richmond, Ind., have issued 
their 1886 illustrated catalogue of agricultural en- 
gines and machinery. In addition to illustrations 
and descriptions of machines, it contains in the 
body and supplement, numerous testimonials from 
those using their machines 

The Blake Crusher Co., of New Haven. Conn., 
will erect another large mill next summer. C. H. 
Stuck & Son, Harrisburg, Ill, are building a new 
The Harding Paper 
Co., of Middletown, Ohio, will rebuild 
at Excello. 


their mills 
~-New Enterprises. 

A large part of the idle plant of Brown & Bros., 
Waterbury, Conn., has been sold to E. F. Randolph, 
of New York, treasurer of Bradstreet’s commer- 
cial agency, and Geo. H. Cloves, formerly of Brown 
& Bros. The sale includes most of the extensive 
brick buildings, hydraulic machinery, and 450x125 
feet of land. 

The National Water Tube Boiler Co., New Bruns- 
wick, N. J.. write us that their boiler business is 
They have recently taken 
300 and 400 H. P. of the Moore 
water tube boiler from the Mount Vernon Mills, at 
Baltimore, Md. This last named company is mak- 


ing extensive additions to its mills. 


constantly increasing. 


orders for between 


The old Omaha Iron Works, Omaha, Neb., have 
been reorganized, and will hereafter be known as 
the Paxton & Vierling Iron Works. The works will ” 

atonce enlarge their facilities for manufacturing 

all kinds of architectural ironwork, vault, sidewalk 

| and platform lights and sewers. ‘The manufacture 
of steam engines will be a specialty. Aside from 
this they will manufacture boilers, hoisting and 
mining machinery, hand, steam and grain eleva- 
tors, brasswork, shafting, pulleys, ete. —Jron Age. 

According to the Textile Record, a new company, 
the Union Silk Manufacturing Company, has been 
incorporated at Paterson, N. J. Capital stock, $60,- 
000). Incorporators, Alexander Pfeffer, Paterson, 
N.J.; C. A. Auffin Oodt, 
Wm. 
Paris, 


Paris, France; John F. 
York; A. W. Von 
Attorneys, Seward, Da 
Costa & Guthrie, 29 Nassau street, New York City. 
Object : Manufacture from the raw material, spun 
silk and silk fabrics of all kinds, and sale of same. 


Degener, Degener, New 


Kessler, France. 


At Birmingham (Ala.), in spite of the unfavorable 
freight rates now in effect on pig iron to the North 
and West, the condition of the iron and fuel trades 
is far from being,in this district, what the coke 
troubles have made it in the East. Pig iron is stiff, 
and the furnaces are doing big work. More iron 
ore has been mined in the past week than ever be- 
fore. The coking plant of this district has all it can 
do to supply the present demand, so hew arrange- 
ments will have to be made for two new furnaces 
now being built, and for which bids have already 
been asked for from The Pratt Coke 
and Tron Co. alone expect to build 300 more ovens 
The 


coke men. 


this spring. Tradesman, 


Age, that the 


Huntingdon Car Works, located at Huntingdon, Pa., 


have 


| It is announced, says the Raalway 


been purchased by the Roberts Brothers, of 
| Philadelphia, and may be used in future for an- 
It would seem 
that the increase of car shops during the past few 
years has exceeded the demand for cars, and the 
shops named, with several others, were, as a nat- 
to suspend. We learn 
that it is proposed hereafter to utilize the machin- 
ery and 


other purpose than car building. 


ural consequence, obliged 


other 
the 


appliances connected with these 
material for iron 
bridges, but the question has not yet, we believe, 
been finally determined. 


shops in manufacture of 


Americans who are pleased to see American 
ideas adopted abroad, will note with satisfaction that 
Mr. John G. Mair,an eminent hydraulic engineer of 
the firm of James Simpson & Co., London, builders 
of pumping engines, visited this country, with an 
assistant, for the purpose of noting the, operation 
of the Worthington High Duty Engines. An engine 
was put entirely under his direction, and was run 
for several weeks under various conditions of steam 
and 


water pressure, regular Observations being 
made and careful records kept. Asa result, the 


above named well-known firm have made arrange- 
ments whereby they will manufacture, under li- 
cense, these engines for the 
markets. 


English and Colonial 
In acircular this firm say: ** We are pre- 
pared to guarantee as high a rate of duty, conse- 
quent economy in consumption of fuel, with these 
engines hitherto with the 
most refined type of crank and fly-wheel or Cornish 
engine, while the simplicity of construction, and 


as has been 


obtained 


consequent immunity from repairs, commend them 
to all users of pumping machinery.” 
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Machinists’ Supplies and Iron. 


95 


25, 


New “York, March, 1886. 
The market has been steady and quiet. 
new business which comes to hand is not very en- 
couraging. 
Iron—In American pig the contract deliveries | 
nearly absorb production, and other purchases are 


small for immediate use. No. 1 X, Foundry, at 
tide water, $17.00 to $17.50: Standard, Lehigh and 
North River, $18.00 to $18.50; Grey Forge, $16.00 to 
$16.50. 


Scotch Pig 
$20.50; Glengarnock, 
$20.00; Summerlee, 


Quiet and steady. 
$19.50; Gartsherrie, 
$20.25. 


$19.50 to 


Lead—Dull at 4.85c., to 4.95c. 
Copper—Moderate demand. Lake, 11 yc. 
Tin—Banca, 22\c. 





* WAN TED* 


** Situation and Help’ Advertisements, 30 cents a line 
’or each insertion under this head. About seven words 
make a line. Copy shod be sent to reach us not later 
than W ‘edne sday Ly morning for the ensuing w eek § 8 issue. 


Wanted—Correspondence with parties wishing 
manager or supt. Address, R. G., AM. MACHINIST. 


Wanted 
first-class references. 


Position as foreman  pattern-maker; 
Address Box 6, AM. MACHINIST 


Situation by a practical machinist; ma- | 
engine work and general job- | 
Address Indicator, AM. 


Wanted 
rine or stationary 
bing; can use indicator. 
MACHINIST. 


Wanted—A thorough machinist, of pleasing ad- | 
dress, wants to travel, representing a first-class | 
machine manufacturer. Address A. T. M., AM. MA- | 
CHINIST. 


Situation Wanted 
chanical business; 
leglate education; capable of doing drafting and 
general office work ; correspondence solicited. Ad- 
dress J. L. L., No. 18 N. Calhoun st., Baltimore, Md. 





y+ MISCELLANEOUS WANTS -+ 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Crescent Boiler Compound; ever reliable, never | 
failing. Crescent Mfg. Co., Cleveland, Ohio. 

Light mach’y of all kinds built at short notice. Pen- 
nington & Mills, 8 Dey st., Jersey City Heights, N. J. 

Special tools and machines for mfg. designed and | 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 

Cc. F. Langston & Co., 222 N. 5th st., Phila., can- 
makers’ tools, presses, dies and spec ial mac hinery | 
built, rotary cutters made and gronnd. 

Martin Bros., manufacturers, Lock Box 285, New 
Brunswic k, N. J., will contract for the manufacture 
of articles in brass and other metals (stamped or 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, etc.; estimates cheerfully given. 

Engine and Boiler—30 horse-power Buckeye en- 
gine ; 42’’x12’ tubular boiler; all pipes and fixtures, 
including injector, heater and smoke-stack; the 
whole in good condition; in use about three years ; 
to be replaced by larger engine, etc., of same make ; 
can be seen in operation until May.1. Address 
Geo. A. Barnard, 70 Astor House, New York. 


For Sale—Canadin patent of J. H. McGraw’s 
Patent *Adjustable Tube and Hose - Coupling 
Expander, the only adjustable roller expander 


made to a firm with light machinery; thisis a good 
ry agen & used and indorsed by leading firms 
in U.S.; price low, as my U. 8. business is all I care 
pn nd to. J.H.McGraw, 187 W. 8th st..Oswego,N.Y. | 

For Sale or to Rent—The Honesdale Iron Works, | 
established over forty years and doing good busi- 
ness, are offered for sale or to rent on satisfactory 
and easy terms, or an experienced man having 
some capital might be taken in as partner. Apply 
to M. B. Allen, Honesdale, Pa., or to W. W. Wood, 
Room 34, 117 Nassau st., New York. 


The | 


Coltness, $20.25 to 


By a young man in some me- | 
practical experience, with colle- | 





AMERICAN MACHINIST 


BRADLEY'S tfstnve 












Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 





jay 


Wanted—A machinist that can do all kinds of 
work in a job shop. KR, K. Teller, Unadilla, N. Y. 

Tool-makers wanted; 4 to6 months’ job; to first- ‘ | 
class men, $3.50 per day for the above; second- Na”, 
class men, & days’ job at 00/100. Love Mfg. Co., 

Rochester, Pa. | 











_s BROWN HAMMER 
STRIKES A BLOW WITH 

| DOUBLE THE VELOCITY That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

KNOWLTON MFG. CO., King St., Rockford, Ill- 


FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 
and foundry, including b Buildin 8, lots, machiner 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 
A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
| Only reason for selling, ill health. 


BEAUDRY UPRIGHT 


CUSHIONED 
POWER 
HAMMER. 


sy far the Best. 
Blow Accurate, 
Powerfuland Elastic 
































COLORS RED AND BROWN, 
painting ROOFS, t ACTOR Y and F ARM BUILD 
~ 


Yor 
[vas FE c ES, TRON WORK, 
WALLS, Made 
gradss of — Oxide 


EXPOSED BRICK 
of Pure Linseed Oil and highest 
Send for Circular. Address 
W. H. STEWART. 


74 Cortlandt Street, New York. 


for new roofs 


READY ROOFING, 


WHlTe S FLEXIBLE METALLIC FILLET 
For use of Pattern Makers. 


Sizes 1-2 to 1 in. 
HOWARD WHITE, 44 N. 4th ST., 
" i ” sf PHILA. 
Se ey y 4 PA. 


J.C. HOADLEY, 
IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS. 













Wili Inerease the 
Profits of any Shop. 
B cAUDRY & CUNNINGHAM, 
BOSTON, MASSACHUSETTS. 
“As: bet 
Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 
H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y, 
175 Randolph St., Chicago; 170 N. 4th St., Philadelphiz. 
THE BEST BOILER 
FEEDER KNOWN. 
» Not liable to get out ot 
© order. Will lift water 25 
feet. Always delivers 
~ water hot to the boiler. 
Will start when it is hot. 
> Will feed water through 
4 a heater. Manufactured 
and for sale by 
JAMES JENKS & CO., 
Detroit, Mich. 








i) 
60 Per Cent. of 
time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hastheimproved 
taper, pipe_and other attach- 
ments, Sold by the trade. Send 
for circular. 
MELVIN STEPHENS, Prop’r, 
Office, 41 Dey 8t., New York. 











[Apri 10, 1886 


THE DEANE STEAM PUMP C0. HOLYOKE, MASS. 
BUILD 


WATER WORK), 


ENGINES 


AND 


STEAM = PUMPING 


MACHINERY. 






Send for Catalogue 'No. 7. 





CUILD & CARRISON, 


BROOKLYN, N.Y. 


STEAM PUMPS, 
VACUUM ieee i 
R COMPRESSORS. 


SOATALOGUTE. 


SEND FOR 








THE M. T. DAVIDSON IMPROVED STEAM PUMP 
eae PD avinson Steam Pump Company. 


bees. tame B E S _ PU M P MADE FOR ALL 


SITUATIONS. 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


ricsson Hot Air Pumping Engine 


OVER 5,000 IN USE. 


For lifting water to upper floors of buildings, city or country. 
burn either Coal, Gas, Wood or Gasoline Gas. No boile rl 


Absolutely safe ! 
C. TX. DELAMATER 


(Delamater Iron Works) 


FOX, TURRET & SPEED |, 















‘ Arranged to 

No steam ! No engineer 
> as ’ 

& Co., 


16 Cortiandt St., N.Y 


EMERY-WHEEL TOOL CRINDER. 
SPRINGFIELD 

Four Sizes GLUE & EMERY 

WHEEL C€0., 





Warerooms: 










_ 
> 
anf 
= 
m 
i“) 















NEW YORK. 





Pat Sept. 
| 25, 1883. 


= Guaranteed : 
B RA ss | Satisfactory Springfleld, Mass 
FINISHERS’ 
eVox, aad 
— _— bi 
MACHINE | thustrat- 3 
WORKS, ~ 5 
WATERFORD, | Circular. ° 
z 


Water runs on wheel and 





COOKE & CO., 


Dealers in 


Machinery and Supplies, 


22 CORTLANDT ST., NEW YORK, 
Agents for 


McDANIEL’S SUCTION FITTING 


For Correcting 
Poor Circulation in Steam Pipes, 


SATISFACTION GUARANTEED. 


Gz 


PURE SAPPHIRE CORUNDUM 


“STANDARD 








ON THE 


CARE OF BOILERS. 


THE FIREMAN’S GUIDE. A hand-book on the 
Care of Boilers. Translated and revised hy Kari 
P. DantstrRom. Third edition, 8vo, cloth. 

PRICE, FIFTY CENTS, POST-PAID. 


E. & F. N. SPON, 35 Murray St., New York, 


Publishers of Mechanical Books. 


THE HENDEY MACHINE COMPANY, 


TORRINGTON, CONN., 


MANUFACTURERS OF 


[ron and Brass Working Machinery 


CATALOGUES SENT 











and Mention 


Write for Prices this Paper 








15/7 SHAPER. UPON APPLICATION, 








trated Catalogue, which we 
our patrons and others on 


93 Liberty Street, 
44 Wash 





| A NNOUNCE MENT / 


We have just Samal a new and very complete Illus- 


KNOWLES STEAM PUMP WORKS, 


New York, 


2 will be pleased to mail to 
application. 








ington Street, Boston, 











BOLT CUTTER. BUFFALO, N. Y. 


Circular Price List on Application. 


| CCHLENKER’S OWARD IRON SI 















BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal- working Machine Tools 


oF 













SU PBRIOR QUALITY, 
FOR USE IN 


MACHINE AND RAILWAY SHOPS. 
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NICHOLSON FILE OO., 


SOLE MARUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


“Nicholson File Co’s” Files and Rasps, *‘ Double Ender’ Saw Files, *‘Slim ” Saw Files. 
** Racer’? Horse Rasps, Handled ers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at- “ PROVIDENCE, R.1., U.S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 75,000 IN USE. 
ER EE EE SE Te 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR C0. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


2 
HE NEW “‘“CGRESHAM” PATENT 


Automatic = INTECTAR 


STEAM 
v & 
,  Re-Starting 
“Invaluable for use in Traction, Farm, Portable Ma 


tr} rine and Stationary Boilers of all kinds. No handles 
~ required. Water supply very difficult to break. Capa- 
bility of restarting automatically immediately after in 





ers 


























PTT EE Een 


> 





82" Send for Catalogue. Reliable and Cheap. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


Nos. 92 and 94 Liberty Street, New York. 





187A. 


Established in 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0, 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


POP. 
Crosby Pop dafety-Valves 


ADAPTED TO MARINE, LOCOMOTIVE, 
STAT"ONARY, PORTABLE & FARM 
ENGINE BOILERS. 


CROSBY IMPROVED STEAM GAGES, 


And all Gages used in the various Arts. 


SINGLE BELL CHIME WHISTLE. 


Its sound is pleasant and far-reaching. 
For Railroads, Mills and Factories. 
Also for Fire-Alarm Signals. 





P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 











=i —= 


ROOTS’ NEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. 8. TOWNSEND, Gen, Agt. \ 22 CORTLANDT 
COOKE & CO,, Selling Agts., aay Sow 


In Writing, Please Mention 
INVEN OBS and MANUFACTURERS, Write for large pam- 
phlet containing U.S. OFFICE RULES 
PATENT Sener 


of Practice. F.B.Brock, solicitor of 





en 
Ree, 


Victory Lubricators, Amsler’s Planimeters, Test 
Gages and Pumps, Scotch Gage Glass, Water Gages. 
and all Steam Engine and Boiler appliances. 
| We claim superiority of workmanship and per- 
fect adaptation in all our products. 


Crosby Steam Gage and Valve Co. 


95 & 97 OLIVER STREET, BOSTON. 





This Paper. 








* DIAMOND” 


EMERY WHEEL, 


Grinding, 
Polishing and Buffing 


MACHINERY, 


Using Wheels in size from 6 to 42” diameter 
Largest variety manufactured under one Company. 





Send for Illustrated Catalogue. 





Grinding Machine No. 3. Diamond Emery Wheel & Machine Co., 


$17.50. 22 WARREN ST., NEW YORK. 
Will run two Wheels 9 inches Diameter. J. A. MacKINNON, MANAGER. 


SURE CURE = SLIPPING BELTS 
- 

Norris Pat., with Lip and Rebate. Rubber and Canvas. 
ravi Ls elas Pat. July 17, 1877, Applied Spiral 
TTT TN 
hh pulley or shafting. Not affected by 

| i Hii) yeat, moisture or dust. Saves power 
(4 PRN) Keits Lacing and Journals. im 
locity of machinery. Covers cut to 

fit pulley. Write for circular A. 

MILMO COTTON CO., 


ly (see cut) without disturbing 
~ mensely increases power and ve 
295 Church Street, NewYork. 


Price, 





“uae astarasatc 


AND PAPER. \ 
Especially Adapted for Shop Use. 
SEND FOR CATALOGUE TO 


G. 8. WOOLMAN, 116 Fulton St., N. Y. 





—_ 


An . ‘Mh 3 
Nok par Puc Cove 
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No. INCH. PRICE. No. INCH PRICR 
1 34....$0.60 10....2%... $1.35 
2 %. 70 11....25¢.... 1.48 
Bviceshoues -70 Ae. cos - 1.0 
Coes See 80 13....81.... 1.80 
ee” ae ee ee . 2.10 
=, 134 95 15 ilé ‘ne 
w< 144 95 16 5 - B.D 
Bis acs ” ie Mie OP Se 
9 D sice Re ome © ives BOO 
1Setto2in. 7.80 Full Set....31.10 


Cc. WwW. LeCOUNT, South Norwalk, Conn. 


HALL DUPLEX PLUNGER PUMP. 
Simple, Durable, Efficient. @ivma 


HALL STEAM PUM? Gt, 


91 Liberty St., 
NEW YORK. 
WHY THIS IS PUT HERE! 


For the reason that if you are interested in raising water or other liquids by 
steam power, we wish to call your attention to the 


—NEW PULSOMETER>:- 
PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Economical, both as to running 

expenses and repairs, than any other Steam Pump. 

Call or write for our new 96 page Dlustrated Descriptive Book containing Full Parti 
Prices, and hundreds of A-1 Testimonials. Mailed Free, 


PULSOMETER STEAM PUMP CO.. 83 JOHN STREET, N. Y. 


J NOUSTRIAL- ENGINEERIN ak CUPOLA 
DRAWING, | ae 2H Polishing 


By Professor S. EDWARD WARREN. =] ; 
Frame. 















ulars, Reduced Net 










TTHESE VALUABLE WORKS WHICH HAVE LONG BEEN 
IN USE AS TEXTBOOKS IN COLLEGES AND SCIENTIFIC 
SCHOOLS, ARE ALSO ADAPTED TO 


SELF INSTRUCTION. 

THE ELEMENTARY WORKS, IN FIVE VOLUMES,12M0. 
HIGHER WORKS, IN FIVE VOLUMES, 8VO. 
EACH VOLUME COMPLETE IN ITSELF AND SOLD SEPARATELY, 
PUBLISHED BY 


JOHN WILEY & SONS, 15 ASTOR PL., N.Y. 


A Full Descriptive Circular will be sent gratis to 
any one ordering it 


ON WHICH TO RUN 
WOODEN Pot 
WHEELS. 


ISHING 






| 


| 
| 
= 
| 








A Great Repository of Practical and Scientific In- 
formation Indispensable to Every One 





In preparation. To be published June 1, 1886. 


a 


ROLLER TUBE EXPANDERS, 
FORGED STEEL, SHEET. METAL PUNCHES, 


screw puncHes, A, L. HENDERER, 
Wilmington, Del, 





Emery Wheeis, Crinding Machinery and Tools, 
and Polishing and Plating Goods 
of all kinds. 


UNION STONE COMPANY, 


a LATHES, 
PLANERS, 
DRILLS, 

. SLOTTERS, 
ee ‘ic, 

NEW BAYER MANIACS SR. 


CL THE (NLY PERFECT” 


7 —— BUFFALO 
| Portable Forges, 

















Barnes’ Fovt-Power Machinery. 
Complete outfits for Actual Workshop 
Business. Read what a customer says’ : 

**Considering its capacity and the ac- 
curateness of your No, 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around.” Descriptive Catalogue and 
Price List Free.W.F.& Joun BARNES 
Co, Address 1995 Main St., Rockford, I]. 


WORKS MACHIN ERY 


WAT" 

A SPECIALTY. 
con'e'a’ee POND ENGINEERING CO. ** 
Pounded by Mathew Carey, 1785. + ntennial, January 25th, 1885, 


BAIRD’S BOOKS 


FOR 


PRACTICAL MEN 


Our new and enlarged CATALOGUE OF PRACTICAL 
AND SCIENTIFIC Books, 96 pages, SVO, A CATALOGUE 
OF Books ON STEAMAND THE STEAM ENGINE, MECHAN 
ics, MACHINERY, AND DYNAMICAL ENGINEERING, 
and a CATALOGUE OF Books ON Crivin ENGINEERING 
BRIDGE BUILDING, STRENGTH OF MATERIALS, RAIL 
ROAD CONSTRUCTION, etc., Aa CATALOGUE OF A MISCEI 
LANEOUS COLLECTION OF PRACTICAL AND SCIENTIFIC 
Books, a List of Books on ELEcTRO-METALLURGY, 
ETC., A CATALOGUE OF Books RELATING TO ELECTRI 
CAL SCIENCE, List of LEADING Books ON METAL MIN 
ING, METALLURGY, MINERALOGY, ASSAYING,CHEMICAI 








- Louis. 
Mo. 




















The Lightest, Strongest, 
Most Durable, Kasiest 
Working, and in every way 
THE BEST 


Portable Forge Made, 


> Bullalo Forge Co., 


N. ¥. 


ANALYsIs, etc., List of Books on DykrIna, CALICO 
PRINTING, WEAVING, Corron AND WooLEN MANI 
FACTURE, and two Catalogues of Books AND PAM 
PHLETS On SociaAL Scrence, PouirricaAL Economy, 
PROTECTION, FREE TRADE AND THE TARIFF, ETC. and 
other Catalogues, the whole covering every branch 
of Science applied to the Arts, sent free and free of 
vostage toany one in any part of the world who will 
furnish his address | 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
| 


BUFFALO, 


Worthington 
Independent 
Condenser. 


Efficient, Safo and Inoxpensive. 
HENRY R. WORTHINGTON, 











= 


810 WALNUT STREET, PHILADELPHIA, Pa. 





The BERRYMAN Patent | 


6) wa FEED WATER © 
eater & Purifier, 


MANUFACTURED BY 







: avi New York, Boston, Cincinnati 
I: ]. B. Davis & Son, Hartford, Conn. Chicago, St. Louis, 
i This heater has been in constant use San Francisco. 

over ten yeers. None have ever re ms 

guired repairs. Gives the highest re es 

sults attainable by the use of exhaust a3 

~. steam, 3 

rm) s Fi 
f BENJ. F. KELLEY, Agent, . 
sae: $ 9! LIBERTY ST., NEW YORK. § 





Philadelphia Office: 


AN, 125 N. Fourth St. 








JAMES BERRYM 
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MERITS PROVEN BY 20 YEARS’ CONSTANT USE. 


SAFE BOILERS. 


Address, Harrison Safety Boiler Works, Philad-Iphia, Pennsylvania. 














MANUFACTURERS OF ALL KINDS OF 


LATHE AND DRILL CHUCKS, 


Under Westcott’s Patent. 
SEND FOR CATALOGUE 


WESTCOTTS CAPACITY. 

















LITTLE GIANT . Inches. 
IMPROVED. 2 © — &€ = : 
—— ae ie 1 . 0 to 8 
= AP SON Ve bead 2 0 to 1 
Little Giant Improved : J Pe TR 
TAN DUZEN’S vw 
PA | QHARLES MURRAY='< 
BOILER CLEANER J ENGRAVER on WOOD 7 
Takes out allmud and S ANN’ST. se NEw YorxEK: 


scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
ities. Send for circular. 
Manufactured by 


E.W. Van Duzen, Cincinnati, 0 


Patent Fiexible Back Hack Saw for Machinists’ Use. 


Made of best band Steel. The teeth only are 
hardened by an entirely new process, the back 
remaining soft and flexible. Warranted not 
tob Send for sample and circular. En- 
dorsed by The Pratt © py bitnee, Co., John 
Henney, Jr., Supt. Motive Power, N. Y., N. H 
& H, . and others. 
HENRY G. THOMPSON & SONS, 
New Haven, Conn. | 51 Leonard St., N. Y. 
ae ae NR 


BEST oe TOOLS 


ON EARTH For 


PUNCHING #2 
SHAPING. MAGHINGD 


STEEL 
For Hand and Power, 
6,” 8’ and 10’ Stroke 


Adapted to All Classes of Work te 
Thelr Capacity, 


CIRCULARS FURNISHED. 





W.C. YOUNG & CO, Senne 
Engine Lathes, Hand Lathes 
FOOT POWER LATHES, SLIDE RESTS, Etc. 

































PAM ld ad a bl id A A dd A ld ll 
ze 1 3 


is COFFIN BLEIGHTON D SYRACUSE,N.Y 





MACHINISTS’ SCALES, 


Patent End Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed, Send for List. 


COFFIN & LEIGHTON, SYRACUSE, N. Y. 














, BOYNTON & PLUMMER 
te 80 Dri C, Pp on, Worcester, Mass, 
lean” Gan ttn Bg § Ly 
> Ory. 8s , ©, 
SEM DROP FORGINGS $2 sree. 


2, 







2 By BEECHER & PECK, NEW HAVEN CONN. 


ar ROP PRESS. 


NEW HAVEN 
CONN, 





PECKS Par 


BEECHER & PECK, 











WOOD-WORKING MACHINERY 


For Planing Mills, Fur- 
niture,Chair and Cabinet 
Factories,Cabinet Works 
and General Wood- Work- 
ing. Send Stamp for II- 
lustrated Catalogue to 


ROLLSTONE MACHINE 00., 
45 Water 8t., 
FITCHBURG, MASS. 






SMOOTH 
INSIDE & OUT. 




















CLOBE, ANCLE, 


ENKINS BROS.’ VALVES, =. CHECK AND SAFETY. 


MANUFACTURED OF BEST STEAM METAL. 


The Jenkins Discs used in these valves are manufactured under our 1880 patent and wil 
stand 200 Ibs. steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 


JENKINS BROS. ¢ 





71 John Street, New York, 
79 Kilby Street, Boston. 


Q GEND FoR 
k NEW LIST, 











ZSSTABLISHED 1851, 


The Horton Lathe Chuck, 


ane Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 


DOWN, ANGULAR AND CROSS-FEED, 


CRANK PLANERS 
{ 


















{ 1H l ’ K _ TO PLANE i2rléxi5, 
THE R.A. BELDEN 00.,DANBURY, OT. : 
oO for BrassFinishers® 
f¥, Use, 
> Milling Machines, “== WHITNEY'’S NEW RATCHET, =~ 
ScrewMachines,Up- 7 
, right Drills, Cut- ry ° 
ting-Off Machines, 8 i 
Drill Lathes, 7) F 
and forBoring Mills Hi HH & 
‘Ad for Car Wheel and Has greater ran " than any tw 1 ~ at the 


or circulars, 


Y MACHINE CO., Warsaw, N.Y 


The Almond Coupling. 


Sena 


other work. 


& SON CO: 


orice of one. 
Vv. 











THE E. HORTON 





Canal St., Windsor Locks. Vonn., U. S.A. A new quarter turn 
motion to replace 
— SIE quarter turn belts and 

bevel gears. 


T. R. ALMOND, Mfr., 
83 & 86 Washington Street, 
BROOKLYN. N. Y. 


EvcleVe. 


Any size taken, 


NOISEL3]Ss, 


Harti rll hue 


contains the maximum of 

power, pan poem | and effi- 

ciency, and is fully guaran- 

teed. Pg holds yy 0 
’, price $7._ No. roun 

as} holds from 0 to 34”, 

price $8. Sold by the trade 
Address, 


CUSHMAN CHUCK CO, <= 


sarge es Sorat Send for Catalogue. 


Manufacturer of all kindsof Chucks | 
HARTFORD TOOL CO., HARTFORD, CONN. 


MACHINERY COMPANY, 
oe CLEVELAND, OHIO. 


Er Advantages of the **Acme’ Bolt Cutter: 
Large bearing on top of Dies by using a Cap. Fine ad- 
ustment by differential screw. Positive Toggle Lock. 

ie-ring connected to Barrel. Positive Motion. Every 
part exposed to view, it cannot o* with chips or 
scale. uickness of changing Dies (in less than a min- 
ute). Nosprings used. Index on Head so a fit can be 
cut at once. Cheapness of Dies. Advantage of Plain 
and not the disadvantage of Case Dies. Reversible 
Dies. Even number of Dies and ahead of center. All 
wearing parts are tempered Steel, made to Jigs and 
Standard Gauges, and are interchangeable. Dies cut in 
one Head will fit any other, and where more than one 
Head is used this is a very vital point. Zhe ACME 
Head can be put on almost any Bolt Cutters, and pariies 
having other make of machines will find a greau improve. 


or BALLENGINE CO, 


N | ‘ERIE, PA. 


6 


LOOK AND & 









This is the latest adjustable Caliper Gauge. 











RAHA’ 
— age 








ACM 







ACME BOLT CUTTER. 


PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG, 25. 1885. 


mtaeaae an “ACME” Head a 
AUTOMATIC 


cuT-oFF ENGINE 


Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE 
Send for ——a 
Circular V 


Y 



















General 
Sales Agents 


S. L.HOLT & CO, 
67 Sudbury St. Boston, Mass, 





Wiss 









KINGSLAND BROS. & 00., f=] WE CHALLENGE THE WORLD 


28 S. Canal St., Chicago, Ill. 
$23 N. 2d St., St. Louls, Mo: 
TATUM & BOWEN, 
Portland, Oregon. San Francisco, Cal. 


CROOK, HORNER & CO., Baltimore, Md. 


on good regulation. Only Engine which 
ABSOLUTELY HOLDS to constant speed 
under all changes of load. An indispensable 
Feature for 


| V.L. RICE, 66 Kasota Block, Minneapolis, Minn. 


WN 





Experimental and New Machinery for Special Purposes 
BVILT UNDER CONTRACT 


From Specifications and Inventors’ Designs. 
AMPLE SHOP AND SHIPPING FACILITIES. 
COHOES IRON FOUNDRY AND MACHINE Co., 


CORRESPONDENCE SOLICITED. COTLOES, N. Y. 











UNIVERSAL RADIAL” 


Rubber Goods Especially to Order, 


Fine and accurate work for Mechanical purposes | 
Machine and Electric Light articles, Bicycle Fires, Bottle wee 
ers, Seamless Tubing. Pure Moulded Boiler Gaskets and Steam 
ipe Rings that never melt or blow out, Extra Quality Sheet 
Packings, — Valves, Pure Anti-thill Rattlers, etc. Esti. 
mates for cost of new articles, including moulds, when desired. | 


THE HARTFORD RUBBER WORKS, | 


| 


PRICES$450 228% UPWARD 
wo UNIVERSAL RADIAL DRI 












D A. J. WILKINSON & C0. 


Boston, Mass., 
Makers of the most complete assortment of 





Improved 
Covered Screw 
Micrometer 











Caliper. { 


Mirani Galigess and Tine Measuring Tools 


TO BE FOUND IN THE WORLD. 
Send for Illustrated Catalogue with Tables, | 





THE ADAMS PATENT AUTOMATIC | 


BOLT AND NUT THREADING AND POINTING MACHINES, 


MANUFACTURED SOLELY BY 


THE ADAMS & PRICE MACHINERY CoO., 


Nos. 


35 to 41 Indiana Street, Cnicago, Illinois. 


Illustrated and Descriptive Catalogue on Application, 








Light as Hair Felt. Absolutely Fireproof. Easily 
applied. Can be used over and over again. Thickness 
of 5g” to 34’’; equal to other coverings at 2” to 2%” 

Beware of Imitgtions. Sold in Bags of 110 lbs. each. 
Acknowledged by leading authorities to be the best 
non-conducting material in the market, 
FOSSIL MEAL CO., 48 Cedar St., New York. 
Send for Circular Mention this Paper, 








PATENT | "sworn E. B.STOCKING, ATTY, 
S 0 LI c ITO R s 816FS8t., Washington, D.C. Pde need se 
Send for Circular. y| ’ to patentability and new 


book on Patents. 





— 


FRICTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 
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NEW Pp 
ASS 


MORSE TWIST DRILL AND MACHINE COMPANY, 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Dril. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
Drill Grinding Machines, Center and | 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 


GEO. R. STETSON, Sup’t. 





HorizontalFlange Punch 


FOR BOILER MAKERS’ 


AND IRON SHIP BUILDERS’ USE. 


Punches, Flanges of all 

shapes, and Bent Angle 

Iron from either side. 
FIVE SIZES, 


Depth of Jaws from 6” 
to 42". 

















MADE BY 


HILLES tx JONES. 


Wilmington, Del. 
ACHINER 


For Reducing and Pointing Wire. 


Especially — to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


§.W. GOODYEAR, Waterbury, Ct. 





CRAIC’S 
New “Class 6” Lubricator 





Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS 
Manufacturers of 


Sight Feed Lubricators for 
Locomotives, Stationary, Marine, 
Portable & Pumping Engines. 


WRITH FOR CIRCULAR. 


! { Ht ih 
A 
ms 5 MRSS 
” = | . . 























SEBASTIAN, 
MAY & COMPANY’S 
Improved Screw Cutting = 
‘ R E E D, 
Foot or Power Lathes F. E. 1 og 


Worcester, 





Catalogue of Lathes, Dril! 
Presses and Machinists’ Tools 
and Supplies mailed on appli 
cation. Lathes on Trial. 


-— 167 W.Second St., Cincinnati,O 


BRANDON'S PISTON RING 
PACKING. 


its use a piston is self- 
oan ced against preseare, this 
pressure being balanced so as 
m@to permit neither the forcing 
ofthe rings outwardly, causing 
wear of erage and cy.inder, nor 
inwardly, allowing the fluid to 
pass by them 
For L Ba» or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 

















NONE + LATHES, HAND Lan 


Slide Rests and Planer Centers, 
FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 
Power Pipe Cutting and Thread. 
ing Machin nes, Cutting-off Ma- 
chines, Ratchet rills, 
Special Machinery, etc., etc. 








Mention Paper. 


EDWARD S. TABER, Pres’t and Treas, | 


im” WRITE FOR CATALOGUE. 











i pee ge 
RRR MAN MT A 
L. §. STARRETT, 








UHAGE & Gb, 





Lesinpsionbieusencunaaniadea’ 13 


D, SHONDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


or Pipe, Mill and Steam Fitters’ Use 


TAPPING MACHINES, 


For Steam Fittin 


Pe Za Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





| 


also 


SEND FOR CIRCULAR. 





THE CINCINNATI SCREW AND TAP C0., 


CINCINNATI, OHIO, 


Ferracute Machine Co., 
BRIDGETON, N. J., U. S. A. 


















PRESSES, DIES| =: 
and ail other Sheet-Metal Tools. 2 ie j 
_ Anew line of PUNCHING PRESSES | =3 ; 
just out. : = TAPS, DIES, 
Send for Catalogue. 5 





AND 


UNIVERSAL 


cE MILLING MACRIES. 
BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BRO6s., 
Machinists, 
440 N, 12th St., Philadelphia, Pa. 


THOS, H, DALLETT & C0, 


13‘) & Buttonwood Sts, Phila., Pa., 


MANUFACTURERS OF 


RPATEN T 


Portable Driling Maat, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. grt 


Send for Illustrated Catalogue. 



























a und Steel 


DROP FORGING| 


Of Bvery Description. at Reasonable Prices, 
THE R.A. BELDEN 00., DANBURY, OT. | 


._Iron 





P, BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools. 
WORCESTER. MASS. 


THE 


Date Seasitive Desll 


Adapted to ee sent eos work with small 
m™ drills. Its extreme sensitiveness 
game clogging and breakage of 

rills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 


FAY & SCOTT,"i" 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


SEND FOR CATALOQUE. 


Patent Portable Drilling Machine 


For fitting new Cylinders to Locomotive Boilers. lt ‘will 
drillall the holes in Smoke Boxes and Cylinder Flanges 
necessary to hang one pair Cylinders at one setting of the 
machine. Quickly set and operated. Driven by hand or 
belt power. 








& MAULE, 


Philadelphia, Pa. 


Made in Three Sizes, Cutting Pipes % to 6 inch, 


iti Ag UNA 





FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 


Work about your Mill, Factory, 
or Shops to make a powerful, 
convenient and very compact 





PANCOAST 





Mention this paper and write 


for itself, providing it could be 
us for particulars. 


“ECLIPSE” Pipe-Cutting Machines 
Pipe-Cutting Machine soon pay 
had at a moderate price? 








Circulars on application. 














L. B. FLANDERS MACHINE WORKS, 


PEDRICK & AYER, Proprietors, Philadelphia, Pa. 










































: » (oo >. 

| 0 | 2 aIFINE TooLs 

x ul 293 ATHOL, MASS. 

= Washington St SEND FOR FULL LIST. 7 
" faust NPAT TEVA CVETT ARRAN MARR AR TAT Hibhitih ‘ulutubul Llu 
: NEWARK, N.J, {i Juduslastattalut Lal Lallntutulubiubaly luis 
5 MAKERS OF 

iS FIVE YEARS’ 
> MACHINISTS’ Successful Trial 
x BENCH LATHES, Has Proved the 
R also CHANDLER 


WATCH & SPECIAL MACHINERY Water Motor 
TO BE THE 

~ MOST RELIABLE 

and ECONOMICAL 
Built in six sizes, from W to 1 
Efficiency, safety and economy 

Send for illustrated cats logue and 

Factory and warerooms, 





Motor made. 
horse-power. 
combined. 
price-list. 












132 OLIVER ST., BOSTON, MASS. 








ACHINE 


SPUR and 


OULDED 


BEVEL 


GEARS, 


Pulley Castings 


Special Inducements to 
the Trade. 


List mailed on application. 


OOLE & HUN 


BALTIMORE, MD. 


HYDROSTATIC MACHINERY, 


PRESSES, 
PUMPS, 













ACCUMULATORS, | 


JACKS 
VALVES, 





aa | | — 
ay Page a 


bt 
| Per Watson & Stillman, 


468 GRAND ST.,N.Y. 


&c ,&C 








| BROCK’S PATENT DROP-FORGED CHAIN PIPE WRENCH. 
, : MADE ENTIRELY OF BAR STEiL 


a from 4 to 14inches diam. 









Six Sizes, adapted for pipe 





Each number will fit a range of sizes equal to six or more pairs of commor 
tongs, while it will outwear an equal number of any kind. All parts are inter 
changeable. Jaws hardened to a saw temper, and can be sharpened with a file 

Does not crush pipe; quick grip; never slips; chain will not unhitch in use, but 


| 2an be instantly released. 5 5 writaMs & CO., Iron & Steel Drop Forgings, {1 Richards St,, near Hamilton Ferry, Brooklyn, X.Y, 
RICHARDS’ PATENT 
Combination Planer ana Shaper. 





Several sizes, any length of bed. Only the head travels, the work 
} remaining stationary. Combines advantages of both planer and 
shaper, Effective, durable and convenient. A number in use, giving 


perfect satisfaction. Send for circular. Manufactured by 





PUNCHES, 


EITTINGS, | 


® Vault Elevators, 


E. A. WALKER, 


75 Laurel Street, Philadelphia. 


The Eaton, Cole & Burnham Co. 


Manufacturers of 82 & 84 FULTON STREET, NEW YORK. 


‘Tipe Cutting and Aun erase OF - 


Iron and Irass Goods 
Threading: Machines 
Ratchet Die Stock 


for STEAM, WATER & GAS. 
OPERATED BY HAND OR 
with LEADER SCREW and SOLID DIES, 


POWER. 
FITTINGS Ratchet is inside body of stock, and cannot be ¢ logged with 
, chips and dirt. Can be readily reverse d to back-off thread or 


Valves, Pipe, cut left-hand thread, Will thread pipe in place, Works in 


small space 
| Pipe Tools, Fact ory; 














Bridgeport, Conn. 








AMERICAN 


WILLIAM ‘SELLERS & co., 


Engineers and Machinists, Philadelphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. Improved 
Self-Adjusting Injector of 1876, started, stopped and regulated as to 
capacity, by one lever. 


FIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 


Either a Lifter or Non-Lifter; no extra valves or fittings required, 
tubes can be removed without ‘disturbing pipe connections ; is perfectly 
Automatic inits action; requires no especial manipulation to operate it, 


DESCRIPTIVE PAMPHLETS AND PRICES FURNISHED ON APPLICATION TO PHILADELPHIA OFFICE, 0B TC 
NEW YORK OFFICE, 79 Liberty St. 


PAPER PULLEYS To STEAM poiLer |Jsers. 


We want all interested to know that the 


LOWE BOILER 


Is the best wearing boiler ever introduced, and 
with its IMPROVEMENTS, working under best 
conditions, the most ECONOMICAL of any fuel, 
and meets the expectations of a LARGER PER- 
| CENTAGE of its users than any other boiler. 

Some LARGE CONCERNS have from FIVE to 
TWENTY of these BOILERS in use, and continue 
to add more 


t2"SEE CUT OF BOILER, .#! 


in Next Issue, and write for 


HISTORY of STEAM BOILERS, 


Which will be sent free to persons mentioning 
this paper. 


WILLIAM LOWE, 


PATENTEE AND SOLE MANUFACTURER, 
BRIOGEPORTBOILER WORKS 
BRIDGEPORT, CONN. 
VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. R. I. 














uO HOM HEM 


"SUV 








Trenenitiing | ower over three to one as compared 
with iron. No slipping belts or tighteners. Weight less 
than one-half. Strength and durability of the greatest 
Freights less. rices satisfactory. Send for Circuler, 
Prices and Discounts. Also, FRICTION and POLISH- 
ING WHEELS. 


WESTINCHOUSE, CHURCH, KERR & CO., 
Consulting and ge Engineers, 
OORTLAN DT ST. NEW WORK. 








“Giant” 
so DkIll 
CHUCK. 


17 


Also congeiins the Westinghouse and Reynolds’ Corliss 
Engines, the Huyett & Smith Fans, &c. 


pe oT » 





Parts interchangeabie. All steel 
Simple in construction. 
Very cheap. 


112 Chambers SL, N.Y 


an Twist Drill Company’s 


PATENT CHUCK JAWS. 


8sizes. Price per set of 4 Jaws, $40, 
p48, $56. Bolted to lathe face plates, 
they make best and che apest chuck in 
the world. Address orders 
HILL, * ARKE & CO., Boston and St. Louis, 
MANNING, MAXWELL & MOORE, N.Y. City, 


HALL 


ADE to gauge 
drill with a Giant's grip. 


= 


to clean. Best workmanship 


Graves & Moore, 





H’dware Special. 
ties and Tools, 








Americ 





PORTABLE AND ‘STATIONARY 
ENGINES and BOILERS 
Send for Catalogue and Prices. 
JOSEPH DIXON CRUCIBLE Co, 
Jersey City. N. J., 
MANUFACTURERS OF 


TALLMAN & MeFADDEN, Philadelphia, Pa. 
or Wil. BINGHAM & CO., Cleveland, Ohio, 


w INJECTORS. 








—— PATENT — 
AUTOMATIC 








Tiny 
aut BN 


averriue 


TAKE OUTTUBE (iit 
FOR CLEANSING 


Tiny i 
roll igi arene 
> at > — ny | 





warer 


OVER 20,000 IN USE. 


ALL’S ENGINEERING Co.,, 
112 JOHN STREET, NEW YORK, 


A natural product t taken from our Own mines Unlike 
any of the artificial compounds or manufactured produ 
heretofore on the market. We guarantee its success if direc 
tions are followed or askno pay. Only 8 or 10 Ibs. to the ton | 
of iron required to purify the iron, and will more than pay for | 
itself in keeping the cupola clean. The best flux for foundry 
work; also used in weduc tion and refining of silver, copper 
and lead. Used by glass manufacturers in making’ opaque 
ware. Used by chemists in making hydro-fluoric acid for 


etching ornamented glass Can be used in manufacturing 
R K 


THE BEST 
steel by the basic process. ° & CO., 
EVANSVILLE, IND. 


FO U ¢ D RY FLUX Send for circular, prices and experience of users. 


HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 


Size No. 1 cuts all size e 








ae 
(View of W orke.) ) 


Pencils, Graphite Grease, Graphite Perfect Lubrica- 
tor, Belt Grease, Cruc ibles, Plumbago Facing, &c. 


| H 





to 
US 








An effective labor-saving tool for the boiler shop. 
holes from 2 to 5 inches, inclusive. The cutters proper 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMIIWGSTOW dé CoO., 
WILMINGTON, 










DFEI.. 








A FULL LINE OF SIZES 


b Vertical Condensing. ini 


Specially adapted for and extensively used 
in large grain elevators. 


BOT LERS. 
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Southwark Foundry & Machine Co. 


ENGINEERS AND MACHINISTS. 





[ 


WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANKS, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO., 
SUGAR MACHINERY, HYDRAULIC MACHINERY. ETC.. BTC. 


TH LAW & ALSTATTER G 


Double, apie Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and — 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 


Send fornew cataloguo 





Hamilton, 


t 5 OHIO, 








Tiaving greater facilities for 


—CGEAR CUTTING — 


than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 
Bevel Gears, 


from the Smallest to 30 inches Diameter. 


ASHTON RAND MIG, ¢0,,ozezexen 


DRAWING aay 
NSTRUMENTS WM. T. cn tort 
FOUNDRY AND MACHINE DEPARTMENT. 

Harrisburg Car Mfg, Co., 


6 Astor Place, + New York. 
HARRISBURG, PA. 














STEARNS MFC, ‘COMPANY. 


ERIE, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied tothe trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 








Highest Award, 
SILVER MEDAL 


AND 


AT 
Franklin 
7 Institute 
Novelty 
EXHIBITION, 
Philadelpbia. 





: 4 SB a OP 
ARC 43° INCANDESCENT 
PRICES) io eUazinc MACHINES, 


IW.COLBURN & Co. 
FITCHBURG, MASS. 
100 MAIN S"*. 
OWEST 

IVING 





DIPLOMA. 


We are operating the finest and most successful 
Electric Light Stations in the world. A change of 
speed not exceeding one per cent guaranteed, run- 
ning light and loaded. Send for Catalogue. 


NATIONAL WATER-TUBE BOILER COMPANY: 
New Brunswick, N. J. 
Manu‘acturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY; ECONOMY AND DURABILITY. 


Branch Offices: 
New York City, 64 Cortlandt St, 
Philadelphia, Pa., 49 N. 7th St. 
Boston, Mass., 50 Oliver St, 


« 


AND PLATING 

















LLIAMS’ 
Automatic Engine, 
BUILT BY 
SAML. T. WILLIAMS, 
167 North St., Balto,, Md 

The. Governor is new 
and omginal, and the 
closest possible regula 
uaranteed. 
adapted for 
D PRICES 








tion is 


apes a Specially 
WRITE FOR CIRCULARS A AN 


| Electric Lightiug. 


Morse ELevator Works 
MORSE, WILLIAMS & CO., 


to CLEM b MORSE, Builders of all Einds of 


Steam Damper Regulator, 
«Keliable Low Water Alarm, 
OIL C ape, Eee, 

J. E. Lonergan & Co., Philadelphia, Pa. 


‘JA. FAY&CO 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
etc. 














CINC rats 
w OHIO, U.S. 


Cuccessors 


PASSENCER AND FREICHT 






Automatic Hatch Doors 
A SPECIALTY. 
Send for Illustrated Circular. 


Office, 411 CHERRY ST. 

Works, Frankford Av.,Wildey Q 

and Shackamaxon Sts., 
PHILADELPHIA. 


N.Y. Office, 108 L L iberty Street. 


OSGOOD DREDGE O0., - ALBANY, N. Y. 
RALPH R, pe Pres, JAMES H. BLESSING, Vice-Pres, 
HN K. HOWE, Secretary and Treasurer. 
Manufacturers of 
ITCHING 
MACHINES, 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 

Resawing Machines, Spoke an 

Wheel Machinery, Shafting, Pul- 

mleys, ete. All of the highest 
: standard of excellence 

W. H. DOANE, Pres’t. D. L. LYON, Sec’y. 


, THE GARDNER GOVERNOR 


Over 40 ,000 in Use.| 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE, 














REDGES, 
Excavators, 


ERRICKS, 
Ete., Eto, 


Warranted to give satisfac: 
tion or no sale. 





Manufactured by the 





ey 


, = 
FISHKILL-ON- *. HUDSON, N.Y. 


Send for Catalogue A, containing Illus- 


| = Mishkill Teandin p Jachine C's, | 


FOR CIRCULARS AND PBIOES, 
ADDRESS, 


The Gardner Governor Go. 


| 








trated Descriptions and References 








QUINCY, ILL. 
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25 to 1,000 H. P. 


These Engines are the combined result of long ex | 
perience with automatic cut-off regulation, and most | 
careful revision of all details. They are designed and | 
constructed for heavy and cortinuots duty at medium | 













or high rotative speeds. Highest attainable Economy | MANUFACTURERS OF 
in Steam Consumption and superior regulation guar: | MPROVE 
s anteed. Self-contained Automatic Cut-off Engines, \ RO 5 





Nad ee ne ve win om Dy namo Machines a specialty. 
Ss ustrated Circulars with various data as to practical Fa 

Steam Engine construction and performance, free by sae Sipe 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. Vit VARIET™ 


Sizes varying from 
SALES AGENTS: “Gon, A, BARVARD, i Astor House, N.Y, {Pana ROmmNsoN' SCARY, BEPanfrazinn. | 90,40, 2000 Horse Power. «| 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, | Acting or Beam, Condensing, 3 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. aa 



















BRANCH OFFICE 


TH ADANTEL]Y To Consume 25 to 75 '\ Other Gas Engine pet r. 5th and Chestnut Sts. = 
GUARANTEEL Per Cent. Less Gas than AN) Brake-horse-power o ag Menage : 


4 . om ny ve = A.MOORE, Prest. MARTIN LUSCOMB, Treas. GEO. W. RICHARDSON, Supt. 
@ OTTO GAS ENGINE. THE CONSOLIDATED VALVE Company 
OVER 16,000 IN USE. 


_sigate 
SCHLEICHER, SCHUMM & CO., 


CAPITAL, + - $100.000 in| 
PHILADELPHTA, PA. 


THE ALBANY STEAM-TRAP (0’S 


HE ICKLE- ** > @AFETY 
ONLY SEATED POP VALVE. 
BUCKET AND GRAVITATING 


tP-Approved by U.S. Board of Steamboat Inspectors. 
TT x R x LX. x yy : ss 
ee ee ee ee 
* * = 2 


Adopted by U.S. Navy in all the Steel Cruisers. a3 

Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are aboye or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
. purposes. ; 
= We also manufacture Blessing’s =a 
= Patent Renewable-Seat Stop and Check * 

“ Walves.—Send for Circular. 

THAT = 


Albany, =—S Sa 
Albany Steam-Trap Co, “Noy” inn, ARTS ARE iTERCHANCE 


NRE BECKETT & MDOWELL TG 0, eo Vea Bs we sy nee 
STEAM ENGINES, Hoists, Pumps, sails ee 


AND GENERAL MINING MACHINERY. 
120 LIBERTY ST., NEW YORK. 


t®- SEND FOR ILLUSTRATED CATALOCUE. 


GASOLINE AND GAS ENGINE. 
CIMPLE | SMOKE! JURABLE | ——— i ge 
CAPE | FLAME! oy EFFECTIVE! -M. .P, | SOHN DEVINE. 


MATCHES US USE la =o 


} SLIDE VALVE! — 
wuapars-cicey nee: yppovement IN DRAG TL 0 N E NGINES 
oes Setaen onaanen an olectr c apes: IMPROVEMENT IN i 


sufficient to start the engine running. 


Sizes, 2 to 10 horse=power. Send for Illus, Circular. 
YONKERS MFG. CO. seneysemi. 


BUILDERS OF 
ENGINE which has the Traction Power practically and efticiently 


BOILERS, - TANKS, 
4 oe d to the tour truck wheels, and while so applied to each wheel 


GAS HOLDERS, | WAPARDEN Se EMIITCHELL, STILLS, 
= a ae ~ ndependently, the forward axle is under full control of the steering 
GAS Germantown Junc., Philadelphia. BRIDGES, apparatus. Descriptive catalogue will be sent on application 
GENERATORS Bto.. Ete WOOD, TABER & MORSE, Eaton, Madison County, N. Y¥. 
’ “y . 


The only Keamer that witt keep its 
| size, aud always make a straight 
, , hole. As easily sharpened as 
a Lathe Tool. 


arr / Syracuse Twiet Dritt Co., 
MACHINER | ‘ ; THE CANNON CHUCKING REAMER. SYRACUSE, 
gy | HEWES & PHILLIPS — WE ARE MAKING 


vr een ar ans im EXTRA <== Pe = Sen 


in. S., 5 ft. Bed E ngine L athe, Prentice, New 







































T WILL ALWAYS PAY DEALERS, BOILER- 
MAKERS, AND OWNERS OF BOILERS, TO 
ADDRESS US FOR CATALOGUE AND PRICES 


BEFORE PLACING ORDERS FoR I" ** DOP”? aay SAFETY 





















Satzszooy, 11] LIBERTY STREET, NEW YORK, Worrs, Boi 


























mar AUGES*¥® TEMpy 
STANDARD or $0 LETS a 















































The only Engine where the power is practically and successfully 
applied to the four truck wheels. Exceeds all other Traction Engines 
in pulling and steering through mud holes, sand or any soft or uneven 
ground, or on any road. Is the result accumulated from a third ot a 
century of study and practical experience in the manufacture ot 


Portable, Agricultural and Stationary Steam Engines, 


With determined policy to build only the BEST MACHINERY from the 
BENT MATERIALS, and in the BEST MANNER OF CONSTRUCTION, and 
with continued improvements, have attained the HIGHEST STANDARD 
in excellence of workmanship, simplic ity of design and capacity of power, 

In addition to our STANDARD ENGINES, we now offer the first ROAD 









































HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 






































“ . ett ; pace © Moree NEWARK, N.J. WITH BED ANY = 

6% 6ft. « “ “Ames. ° . LENGTH DESIRED. THIS LATHEIS DESIGNED aarmsenae yaenie nt wanet Li 
15 ss 6 ft ” sad oe eae aap’ “ae FOR SEVERE SER ] im, 
17 * 6 ft. “6 si ” AA not screw VICE; IT Is THE ROCHESTER, N. ¥ 

7 6,7 as “ He “ae Phillips. H AV ' HEAVIEST OF ITS ——— 
iB * Bf © New Haven g.. | siz EVER PRO | |SEND FOR SPECIAL LIST. 


“ New Haven, g. 0. 


240 10 ft. DUCED, AND THE WORKMANSHIP AS GOOT 


aS * Ne OU ad ‘Ames, nearly new. , ’ ml 

244 46 «jOOft. * “ * Ames, new. AS SKILL CAN Be 1 

26 * 16 ft. “ * Perkins. a 1 MAKE (\() | oi (lll (l(' Hite (\( \ 

20 in. Drill Prentice Bros. ™ WU ( WLU ’ 
Also other smaller drills. ‘ 

Brown & Sharpe Universal Miller. Manufacturers of SEND FOR CIRCULAR. A ee pn oe 






10 lb. and 100 lb. Bradley Hammer. IMPROVED A LARGE ASSORTMENT AT LOW PRICES, 


300 Ib. Steam Hi: ummer Miles s. 


Nea wider iat Punch Press CORLISS ENGINE, 


No. 4 Long & Allstatter Punch Press. é 
20 in, shaper, G. & E., new. ALSO 


12 in. si New Haven, good order. High-Speed Engine 





, 


SA. HEPWORTE & 00, sesse°ey | [NEW MACHINE TOOLS 


OF THE LATEST AND BEST DESIGNS, 





24 in, sg B’ port. new. eae 
20 in. x4 ft. Planer, New Haven. BOTH THE BABCOCK f WILCOX C0, | —WATER TUBE - 
20 in. x6 ft. Planer. Whitcomb. Condensing and Non-Con- STEAM BOILERS COLD-ROLLED SHAFTINC, HANCERS, 
20 in. x 6 ft, Ple aner, Pratt & Whitney. densing. High economic | . Tc 
26 in. x6 ft. . Putnam. duty and fine regulation | | 3) Cortlandt St.,N.¥.107 Hope St.,Glasgow,Scotland. PULLEYS, ETC.,E . 
26 in. x6 ft $ Powell, new guaranteed Branch Offices 
s in. x8 ft. , Le nard . Clark, Tubular Boilers and Steam BOSTON, mee: SOLE SALE AGENTS FOR THE 
0-Seah Werinl Borne MI Fhe Fittings, Planers, Lathes, vi pate Cites Servet ‘DISON SHAFTING MFG. CO 
60 in. Horizontal Boring Mill, new. Gear Cutters, Shapers, SUN. bth Street. EDIEON SEAPTING 3 _ : 
tn-iach Vertical Boring Mill, Leffell, cheap; | Slotters, also Hydraulic Oil CHICAGO, Se Ss eae 
also a line of Milling Machines, Screw Machines, | Presses and Veneer Cutting 6458.0 anal Stre pet. 
Bolt Cutters, &c. WRITE AND STATE WHAT Machinery, Shafting and Gearing. New OFT 


i Carondelet’ Suet. 1 |The George Place Machinery Co., 


SAN FRANCISCO, 
561 Mission Street 
HAVANA, 12i CHAMBERS ST., NEW YORK. 
60 San Ignacio. | 


New York City. iEastern Agents, CAMBRIDGEPORT, MASS. Send to Nearest Office for Circular. 


YOU WANT TO PURCHASE. 
HEAVY PLANERS A SPECIALTY. 
E. P. BULLARD, KENDALL & ROBERTS, 
14 Dey Street, 
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BROWN & SHARPE MFG. C0., 


Providence, R. I., Manufacturers of 


MACHINERY AND TOOLS. 


Description of No. 2 Vertical Chucking Machine. 
Patent August 4th, 1885. 

With this Machine, from two to four times as much 
work can be accomplished in a given time as can be done 
upon an Engine Lathe, and in a much superior manner, 
the work being more easily trued and fastened in place 
than upon any machine having a horizontal spindle, and 
the different tools in the turret-head easily brought into 
operation in succession, whils from the perpendicular posi- 
tion of the same, the c hips fall through the center of spin- 
dle of revolving’ table to the floor, causing no trouble by 
clogging of reamers, &c. 

it has the Capacity to take a pulley 36 in. diam., 18- 
in. face, and hub of 12in. in length, and to bore a 4-in. hole 
ia same, making two or threec uts, and finish by reaming, 
without’ removing the tools or work. 

The Revolving Table is driven by a 5-step cone for3- 
in. belt, and geared 6tol. Steps of cone so graded asto 
make cutting speed uniform for 5 different diameters of 
holes 





The Turret has 4 holes13-4in. in diameter, and is se- 
curely clamped 1n position. An adjustable dog allows the 
locking pinto be withdrawn at any part of its upward 
motion. 

The Turret Siide has «1 movement of 21 in., and an 
automatic feed which can be easily and quickly ch anged 
from the tinest ever needed to the coarsest required, it has 
quick return by hand, and is counter-balanced by a weight 
inside of coiumn. 

Price includes counter-shaft, wrenches, &c., all com- 
= te, delivered f. 0. b, at Providence, 2; We ight 4,400 


Illustrated Catalogue sent per mail, on application 


The Gordon & Maxwell Company, 


Western Branch, 


afl B'd’g, LaSalle St,, Chicago. § 





Eastern Branch, 
‘HAM L LTON, OH 110. ; (713 Chestnut St., Philadelphia. 


MANUFACTURERS OF 
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DUPLEX OUTSIDE PACKED DOUBLE PLUNGER 


STEAM PUMPS. 


SELF- PROPELLING « © OR o LOCOMOTIVE > CRANES 


HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STFAM. 











The most generally useful Crane for shops, 
contractors, steel mills, ete. All capacities. 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN,, 
New York, Chicago, Philadelphia, Boston, 








y9 






LODGE, DAVIS & 0, 7 


Cincinnati, ‘Ohio. 








82 Send for Prices ; it will pay you" 


SUCCESSORS TO 
LODGE, BARKER & CO. 








E. E. GARVIN r Co. 


) E.GOULD & ep AL ee 
EBERHARDT, Machinists & Iron Workers’ Tools. 


97 to 113 
N.J. RR. 
Avenue, 


NEWARK, 








wao 
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MAN 
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“NOLLIGIHXY SNVATHO MAN 
TVSUPAINA 
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ea EI AI Pp KK R s. 
Patent Quick Adjustable Stroke, 


CAN BE CHANCED WHILE IN MOTION. 


Lathes, Planers, “Milling tie and Driils. 
Special Tools for all kinds of manufacturing to 
order. Gear and Rack Cutting, Milling and Index 
| Drilling to order. 


Nos.!39 to 143 CENTRE ST.,NEW YORK. 


THE PRATT & —a COMPANY, 


2° Hartford, Conn. °:- Shaping aheetct. 
MANUFACTURE $s x Wachin es 


a LA N E Rp ERS with 12 in. and 14 in. stroke, all 


feeds automatic. 
to plane 16 in. x 16in. x 3 ft, KREY- SEAT 
to 60 in. x 60 in. x 20 ft., with 


quick return motion. Cutting Machines, 


Hi = PLANER & SHAPER 
PILLAR: SHAPERS (c CENTERS & Vises, 
with 6 in. x 10 in. stroke. 


Price List farnished on | on Applicat; 


THE BILLINGS & SPENCER CO., Hartford, Ct, U.S. A, 


MANUFACTURERS OF 


BILLINGS’ BOUBLE-ACTING 
F r Morse Taper Shank Drills, 
Packer Ratchet Drills, 
>. Boiler Ratchet Drills, 
” Packer Auger Ratchet Drills. 


DROP FORGINGS 


OF EVERY DESCRIPTION, 






























BRASS WORKING MACHINERY. 


12 in. & 16 in. Monitors, 
Valve Milling Mach’s| 


Double ta 
Lathes, 
Speed Lathes | 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves, | 
Two-Jawed | 

== Chucks, 
Small Tools | 
and 

Fixtures. 


WARNER & SWASHY. Cleveland, 0. 


| 
| 
| 


WORCESTER, MASS, 


* David W, Pond, 


Coss 
to 


ine Tool Co , 


Now Designs, Quick Delivery Great Variety. 





aes 


ine Lathes, ‘Planers, Drilis, &c. 


Pond Mach 





[Eng 
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GEO. W. ui 


A TIAN AR AN a CRM 
RANT’S GEAR BOOK contains much 
valuable and interesting information about 
Gears. It is sent free to any business 
concern on receipt of card or circular; to any 
other address for twenty-five cents, which is 
returnable with any order for Gears. 
GEORGE B. GRANT, 66 Beverly St., 


J. M. ALLEN, Presipent. 
W. B. FRANKLIN, Vioz-Presrpgnt. 


J. B. Pirroz, Szovzrary. 


Boston. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub 
stantial tool, made for service, has 
steel shafts and spindle, Gears and 
racks cut from the solid and have 
all modern improvements, are mada 
py papectal machinery, and sold very 








For New Reduced PRICE LIST, Write to 


G. A. Gray, dr. & Co., 






Our Key Seating Machine 
willsave enough in 6 days’ use to pay 


42 E. 8th ST., CINCINNATI, O, 
first cost; no shop can afford se go 
: without one, e have now read ¥, ~ 


LATHES, 3 20in. 
@ prompt shipment,both Key Seat 


chines and 20 in. Drills, "aoa ye PLANER 24/'x 24’ ” 
Wy 30’’x 30’ 





; Photo, and Catalogue. 
= W.P. DAVIS, North Bloomfield. N.Y 


THE BUFFALO STEEL FOUNDRY, 


ORDERS a CORRESPONDENCE 
OLICITED. 


‘ Pas De Om Tanaar 
mo, OR kus SHEET METAL GOODS, 722 snes be 


ROP TILES & PARKER PRESS €0., 


i MIDDLETOWN, CONN. as 
HAMMERS WJ pyanch Ofce aud F actory, 59 Duane St., New York 





BUFFALO, 


N. Y: 


PRATT & 2) ee 
Proprietors. 








Manufacturer 
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| SBE CARPENTER 


PAWTUC KET. R.f. 


mm [yps: 12 


























